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AGRICULTURE'S PUBLIC RELATIONS 


BusHrop W. ALLIN*® 
Agricultural Marketing Service, USDA 


OU and I are economists . . . practitioners in a field embraced within 

the social sciences. As such, the social culture and general climate 
of opinion within which we operate are always matters of practical con- 
cern, in the technical and professional sense. 

It is within that framework that I have chosen to speak tonight on the 
generalized subject of agriculture’s public relations. Obviously, I speak 
as an agricultural economist, and not as an expert in the public relations 
field. My basic concern, as you will see, is with the impact of our public 
relations situation upon economic policy and action in agriculture. 

I suggest that we have some major problems or difficulties in this area. 
Good public relations for any enterprise, I believe, can be achieved only 
through an accurate and constructive understanding by the public of the 
activities and problems of that enterprise. The importance of this kind 
of understanding is especially great for agriculture—in a nation where 
the vast majority of people are engaged in nonfarm pursuits. 

There are a number of important gaps in the needed continuum of 
understanding between farm and city people. And these gaps positively 
hamper the efforts of social scientists—economists—to develop useful 
means of dealing with practical problems of agriculture and farm people. 

In industrial public relations—where industrial economists have faced 
something of the problems we are meeting with—it is axiomatic that an 
industry which wants good public relations must put its own house in 
order, as well as tell a pleasing story to the world. And so it is with agri- 
culture. I shall touch upon both of these requirements as we proceed, 
although my main message is the need for wider public understanding of 


hi Address presented at dinner meeting, American Farm Economics Association 
Winter Meeting. The views expressed here are those of the speaker and do not 
necessarily reflect the views of the Agricultural Marketing Service or of the 
Department of Agriculture. 
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188 Busurop W. ALLIN 
the thing we call the “farm problem’—as a necessity for intelligence in 
policy and action. 


I 


If I know any fact other than those I can see, hear, smell, taste or touch, 
it is the fact that Americans are inclined to regard favorably our frey 
efficient, individualistic, family farmer who owns, manages, and does th 
manual labor on his own farm. Poets and philosophers have sung his 
praises from our earliest times. And many of our farmers do meet thes 
specifications. But even though in very many instances this affection js 
bestowed upon real people, it is largely an affection for an abstract 
ideal inherited from our past when farming was more a way of life than 
a modern business. 

This particular ideal—this romanticized image—has great public ap. 


peal, especially to nonfarm people, so much so that the image itself is | 


sometimes a substantive problem in arriving at workable solutions to the 
real-life problems of farmers. 

As an American agricultural economist—and wedded to American 
ideals of freedom—freedom for the farmer is a part of my persoml 
creed, Nevertheless, this essentially urban image of the wholly individual. 
istic farmer—of the frontiersman of another day—is quite often a barrier 
to better public understanding by the urban majority of the nation of the 
problems and needs of agriculture. In some respects it is a key problem 
of agriculture and is itself at the root of the so-called “farm problem’ 

Individual freedom we must have in order to remain the Land of the 
Free. And individual efficiency we must have in increasing degree or 
throw away our chances for better living. But freedom alone—or even 
freedom coupled with efficiency—is not enough to solve the difficulties of 
an agriculture beset by manifold troubles. I know of no one in a respor- 
sible position in agriculture, or even reasonably well-informed about 
agriculture’s current situation who believes for an instant that all farm 
problems can be dealt with solely through individual action by individ- 
uals acting alone. 

Instead, agriculture’s leadership generally is in agreement upon the 
need for some measure of curb and limitation upon sheer individualism 
as a necessity for enlarging the individual’s freedom in a complex society. 
No parking signs, speed limits, and traffic lights have their practical uses 
in agriculture, as well as in the crowded centers of big cities. 

However, I am convinced the urban resident’s romantic image of the 
“bold peasant, his country’s pride,” is not this complicated—that it en- 
visions the farmer of today as a.pure individualist. Imagewise, he is 4 
cross between Robinson Crusoe and Walden Pond. 
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To create adequate understanding among urban people of the critical 
nature of the farm problem—and thereby to generate a suitable climate 
of opinion among the majority of the nation which will permit practical 
ction to solve the problem—is a task both for the agricultural economist 
and the public information specialist. 

Part of the need for both farmers and city people is a clear recognition 
of the character of the nonfarm environment which embraces seven- 
eighths of the nation. 

Most of the people of urban America—that is the great majority of our 

plelive and work in groups, in accordance with a variety of group 
ules. These rules include labor-union regulations, the precepts of pro- 
fessional ethics, the societal modes of corporation-employee conduct, local 
restrictive ordinances, and even the prescribed norms of the Wednesday 
afternoon bridge club. 

None of these urbanites, as individuals, has the kind of unbridled 
freedom he imagines for his farmer ideal. Nor is his admiration for it 
sufficiently strong to induce him to trade his kind of freedom for it. 

The city dweller’s mental images are his own, of course—and he is 
welcome to them. But agriculture has a direct concern that the nonfarm 
majority bring this particular one into conformity with reality as closely 
as possible. Else it can prove an obstacle to progress, a barrier to needed 
actions within agriculture. 

I see a certain good will in this image—but it is only to the farmer 
asan idealized individual. It does not extend necessarily to his actions in 
concert with other farmers, especially to those aimed at enhancing his 
own bargaining power with relation to that of the dealer, the handler, and 
the consumer. His participation in organizations and programs aimed 
toward this end encounters a different attitude. This attitude is wholly 
pragmatic, wholly divorced from nostalgia. When through organizations 
of his own, or through public programs, he pushes his way into a bargain- 
ing position, the public yields to his strength. The response is acceptance 
or acquiescence in a fait accompli—but no more. Of course, when such 
activities do not work well, the public feels discomfort and duly protests. 
But the approach is at least practical. 

The reason for this contrast of attitudes is obvious. In wholly indi- 
Vidualistic operations, the farmer presents no problem involving conflict 
of interest with buyers of his products since he has no withholding power 
and therefore must sell at the market price. He can gain this power only 
when he acts jointly with other producers. And when he does this, con- 
licts of interest arise promptly since such conflicts are the essence of bar- 
gaining. 

Basically, there should be no difficulty in making urban people under- 
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stand the problems involved in this bargaining situation. After all, there 
are numerous parallels in the city person’s own experience with collective 
bargaining, both in business and in labor. 

Not so long ago, Henry Ford was an inventor and manufacturer anj 
an individualist in high degree. He, like the frontier farmer, combined 
in one person the four economic functions of owner, manager, risk-taker 
and laborer. He needed no bargaining power. He was a national hero, like 
the farmer ideal. His corporation was personified as an individual. 

But times have changed, and so has this company. Today, with it 
separation of the functions of ownership, management, and labor it js 
as different from its ancestor as the Thunderbird is different from the 
“Tin Lizzie.” The firm today has great economic power—though it has 
shifted far from the individualism of its founder. Actually, it has joined 
the procession of other large modern corporations which today have the 
power to exercise “price leadership” and “administer” prices in their own 
fields. 

Each of these corporations values freedom highly, you may be sure, 
But none of them bases their power on unrestricted individualistic action, 
They know well what that could do to them—and they want none of it. 

This development in corporate management has had its counterpart in 
the labor field. A half century ago the industrial worker, though he was 
even then working in his way toward a different setup, was predominantly 
individualistic. 

In those days, the then current “right to work” slogan enjoyed wide 
support, by the general public as well as by the more orthodox economists. 
The slogan of that day embodied the belief that the individual worker 
should be completely free to work for anyone—anywhere—at any wage-- 
and under almost any set of working conditions. 

Associated with this concept was a general fondness for the efficient 
piece-worker, who was extolled as the symbol of American democracy 
and freedom. And at least a few employers found it useful to say to their 
other workers, “Look at him. He can make a decent living at these wages. 
Why can’t you?” 

I am sure none of us today could embrace these earlier concepts in their 
then current sweep and magnitude. 

Labor, like industry, has managed to meet this issue through organiza- 
tion—has managed to create a group mechanism which has created for:its 
members bargaining power. Most protagonists of this development hold, | 
am sure, that what the worker has sacrificed in individualistic action has 
been more than offset by an expansion in his economic and social freedom. 

Development of an effective labor movement was greatly assisted by 
the upsurge of public understanding of the practical problems of working 
people. Also, the techniques of Frederick Taylor and others were slowly 
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but surely recognized as means for increasing the efficiency of labor. 
increased productivity came to be accepted as a basis for greater returns 
to labor as well as management. And with the passage of time, union 
nembership has become respectable. It is even supported today by a 
very large segment of corporate employers who evidently recognize it 
45 profitable and economical—as good economics as well as social 
istice. Economic textbooks now find a place for collective bargaining 
by labor—though many of them have difficulty squaring this position with 
the competitive model. 

This progress in general economics is due in no small part to the theo- 
retical contributions of such economists as the late John R. Commons. 
Even Boulding says, “In Commons I would agree that we see the most 
successful attempt to enlarge the borders of economic abstraction, . . ., 
he foreshadows much that is happening today in the theory of organiza- 
tion and behavior. . . .” So far as the role of collective bargaining is 
concerned, agricultural economics is beginning the similar evolution that 
is increasingly being revealed in general theory as currently expounded by 
such theorists as Cochrane, Galbraith, Mitchell, Parsons, Wilcox and 
others. John H. Davis is encouraging its practical application when he 
talks about the need for “horizontal integration.” 

Perhaps the growth of the group-action approach in both business and 
labor has gone too far to suit some of us. But there is no doubt that it 
has grown remarkably and that its growth is essentally urban in character. 

Surrounded by Big Business on the one side and by Big Labor on the 
other, what is the farmer’s position in relation to this environment? 

Agriculture is not Big Agriculture. Organization-wise, it stands rather 
closely to where industry and labor stood some 50 to 75 years ago. 

Agriculture now has three general farm organizations. Each of them 
has different views concerning policy, though there seems to be growing 
agreement among them on what the commercial farm problem is— 
namely, that the American commercial farm plant with its more than 
two million separate enterprises has an aggregate production capacity and 
performance in excess of the amount that can be sold on the free market 
at satisfactory prices. Farm leaders are not together on the remedies, and 
their disagreements do not contribute to a useful understanding of the 
fam problem by the general public. 

Moreover, the highly efficient farmer of today who earns an exception- 
ally good living because his output is very large and his unit cost un- 
usually small bears an uncomfortable resemblance to some of his fore- 
tumners in industry and labor. And the fact that his large production in- 
wlves heavy additions to the agricultural surplus problem is not unworthy 
ofmention. At the same time, the fact that so many of agriculture’s prob- 
lems center around the low-income farmer, the “shirt-tail” producer, the 
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part-time farmer, the farmer who is unskilled in farm work and who lacks 
tools for the job, and all the array of “in-and-outers” of many kinds like. 
wise gives us pause. These things, too, have had their parallels in industry 
and labor in the past. 

I do not know what agriculture’s eventual line of march will be as 
it moves toward solution of these and other problems. I do feel Positive 
that the solution can be found within a framework of civilized freedom 
for farm people, rooted in efficiency of production and marketing. 

This is not to say, however, that additional group action may not be 
necessary, especially in the area of bargaining power. I am certain that 
it will be necessary. After all, agriculture is not wholly an exception to 
the general case that freedom for all is often best preserved by some limits 
on the privileges of each. 


II 


And now a few observations on the score of agricultural efficiency, 

For nearly a century, the Department of Agriculture and the Land- 
Grant Colleges have been working with farmers to improve the efficien 
of agricultural production. An enormously successful job has been done 
in this area—so successful that we are keeping on producing more and 
more with less and less input of resources—and so have on our hands a 
first class Grade A problem in marketing our surpluses. 
“, . « The Indian squaw with stone and bone tools required perhaps 20 hous 
of woman labor to produce a bushel of corn, the white man with his horse- 
drawn steel plow and cultivator reduced this within a few decades to two ot 


three hours. Thirty years ago in Iowa it still required half an hour. Today it 
takes six minutes. 


“. . . An efficient Iowa farmer can, with the help of one man, grow the corn to 
produce enough meat and livestock products to feed 800 to 400 people in 
town.” 


In the light of these facts, it is plain that efficiency alone, necessary 
though it is for continued national and agricultural well-being, is far from 
being a cure-all for the problems of agriculture. No informed person on 
the agricultural scene would hold that it is such a panacea—any more 
than he would claim that the savage squaw could equal the civilized 
farmer's job of producing a bushel of corn in six minutes! 

We are today witnessing significant stirrings in agriculture resulting 
from integration of farming with other phases of agribusiness. The most 
conspicuous is the development of the broiler industry in recent years. 
Through the merger of feed-dealer and processor interests with farming 
operations, financing has been found for achieving economies of scale 
and increased output that have slashed production costs and prices. The 
farmer in this process has surrendered some of his decision-making re 
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sponsibility, without any evidence at this time that he has improved 
his long-run economic position. Even though he may prefer the stability 
of this arrangement, he has not the kind of “freedom” he had in earlier 
days when he was also manager and risk-taker. Under this new integra- 
tion, the consumer of broilers never had it so good, and he is probably 
aware of his good fortune only when he looks at the great supply of 
chicken meat on his table. Finally, this vertical integration of the industry 
raises questions as to whether the farmers have enough to say about their 
share of the total returns to the industry. 

Despite the plethora of statements from the Department of Agriculture 
concerning the “technological revolution” in agriculture (to which I have 
contributed my share), the idea persists that the only farmer who is not 
‘doing very well indeed” is the inefficient farmer. In general, there is 
rather too much reliance put on the thought that a complete solution for 
the farm surplus problem is to move the inefficient farmer to town. This 
uncomplicated view persists despite the fact that in the last 15 years 
30 per cent of our farm population has already moved to town, and that 
even after this transfer half of our remaining farmers still account for 
only about 7 per cent of the total marketed farm product. 

Although migration out of agriculture is actually taking place on a 
large scale and the average level of farm efficiency is rising, the surplus 
problem persists and we continue to achieve record high levels of total 
output. Perhaps the surplus might disappear if sufficient pressure were 
applied or if adequate inducements were offered to eliminate several 
nillion additional farmers. But I know of no acceptable method for doing 
this. Is it inconceivable, anti-social, or uneconomic that most of the two 
million full-time commercial farmers who produce the bulk of the 
marketed farm product might, through exercising greater bargaining 
power, stay on their farms, get an income more commensurate with 
their functions as managers, owners, and entrepreneurs of sizable business 
enterprises, and thereby retain for themselves a larger share of the benefits 
that fow from their increased efficiency? 


As Chairman of the Outlook and Situation Board of the Department of 
Agriculture, I am regularly called upon to discuss the agricultural situa- 
tion and outlook, which inescapably involves, in some degree at least, 
questions on policy and programs. In many instances, these discussions are 
with nonfarm groups of well-educated and well-trained people. Among 
the nonfarm groups, as a rule, only a small minority ever had any actual 
experience with a farm or the farm programs. They are mostly business 
ind professional people. From their questions and comments, I conclude 
that a large majority of the American people know very little about the 
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problems of the farmer and little about his contributions to their welfare 

Throughout the 36 years I have been a professional agricultural econo, 
mist, the controversial subject of federal farm price policy and programs 
has been a central point of interest in the profession. With respect to 
this subject, I now have two convictions concerning the performance of 
the profession as a whole: (1) We have made great progress in dealin 
with technical aspects of the issues involved; (2) we have been something 
less than effective in conveying to the public some simple, key facts about 
these issues. 

Now what are some of these facts? 

Urban people, I believe, do not understand that the producers of wheat 
and cotton could give their entire crops free of charge to the American 
public without having more than a minor effect on the retail prices of 
products made from these raw materials. They do not know that a 20 cent 
loaf of bread represents only about 2% cents worth of wheat. They do 
not know that a $4 cotton shirt contains less than 25 cents worth of cotton, 
They do not know that the price the farmer receives or the raw material 
cost in these wheat and cotton products represents only one-eighth of the 
retail price of bread and less than one-sixteenth of the retail price of shirts, 

The American consumer does not understand that an indeterminate but 
substantial portion of all agricultural exports to friendly countries since 
World War II would have been purchased at U. S. government expense 
for such purpose even if there had been no surplus disposal problems. 

Since many labor union contracts with leading industrial corporations 
contain escalator clauses hooked to the Bureau of Labor Statistics cost- 
of-living index, the public watches this index closely and is especially 
alert for changes in food costs. The urban consumer seems to be unaware 
of the fact that when the “food” component of this index changes it may 
or may not have any relation whatever to changes in farm prices. He 
tends to think of “food” as nutrients rather than the “services” connected 
with the nutrients—services the prices of which can and usually do change 
without any relation to changes in farm prices of the raw materials in 
food. 

Urban audiences are quite aware of the rising cost of living, but when 
I tell them that the price of a fixed quantity of representative groceries 
they buy at the grocery store is actually no higher than the peak level 
reached in August 1952, they look at me with an expression that seems 
to say, “Either you or somebody else is mistaken.” 

Nor do they understand that the relative stability of food prices in the 
past five years is due to the fact that farm prices (the prices of the raw 
material at the farm) have declined during the period by 18 per cent 
while marketing costs (costs of services) of food have increased by 10 
per cent, and that the farmer's share of this relatively stable food dollar 
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has declined from 47 to 40 cents. They are entirely oblivious to the fact 
that the only reason the percentage of their disposable income they spend 
for food remains stable is that the percentage they spend for the raw 
material in food has declined enough to offset the rise in the percentage 
they spend for the services connected therewith—services that have 
nothing whatever to do with farm prices. 

What is more, urban consumers are seldom aware that in 1956 the 
wages for an average hour of industrial labor bought (even at retail prices 
and including all the services) 38 per cent more bread than in 1939, 22 
per cent more beef steak, 58 per cent more fresh delivered milk, 42 
per cent more butter, 75 per cent more bacon, 65 per cent more eggs, 
13 per cent more potatoes, and 55 per cent more oranges. 

Facts like these constitute by no means an exhaustive list of the things 
nonfarm people should understand if they are to have a balanced view of 
the farm problem. They are only illustrative. They are released regularly 
by analysts in the Department of Agriculture and other government 
agencies, and are available to anyone who wishes to use them. Still, 
intelligent people rise regularly in urban audiences and ask if it isn't 
true that most commercial farmers are driving Cadillacs. Others appear to 
believe that during the Texas floods farmers rowed their boats to the 
relief office to collect their drought checks. 

To sum up: I have said that the romanticized ideal of the free and 
eficient individual farmer is held in high esteem by American public 
opinion, But in my judgment this romantic ideal, appropriate for an 
earlier age, is now serving to confuse and divide our farmers as they 
attempt to achieve equality of bargaining power in our highly organized 
economic society. Though the farmer has achieved notable successes in 
this field of activity, the present situation is most difficult. All the availa- 
ble choices for action are difficult from some point of view: the present 
programs are not working well and the public does not like their rela- 
tively high costs, to say nothing of other more costly ones. Yet farmers 
are most unhappy at the prospective incomes that would flow from com- 
pletely free prices. Confronted with this dilemma, the first requirement 
is unity of purpose and method among farm leaders. Only under such 
conditions can the simple facts of the case for farm programs be ade- 
quately presented to an interested public and only then can agriculture’s 
public relations have a chance of being adequate. 
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REGIONAL PATTERNS OF TECHNOLOGICAL CHANGE 
IN AMERICAN AGRICULTURE*® 


Tuomas T. Stour AND VERNON W. Rutran** 
Purdue University 


HIS paper represents a second progress report’ on a study of “Tech. 
nological Change in American Agriculture” which is currently being 


conducted at the Purdue Agricultural Experiment Station. 
The objectives of this project, as outlined in the project statement, are 


1. “. . . to measure the differential impact of technological change on farm 
output in the major agricultural regions of the United States, . . . 

2. “. . . to assess the relative importance of a number of major innovations 
or classes of innovations . . . and to analyze the differential regional im. 
pact of these innovations. 

3. “. . . to investigate the relative importance of a number of strategic techni- 
cal and economic factors which have resulted in the differentia] impact 
of technological ‘aig on agriculture in the several regions. 

4, “. . . to project the impact of alternative patterns of technological change 
on future farm output and agricultural resource requirements in the sey. 
eral regions of the nation.” 


The progress of this project implies two types of disaggregation—frst 
to the regional level, and second by types of innovation. This pattem of 
investigation can be contrasted to two approaches that have been used at 
the U. S. Department of Agriculture. Sherman Johnson and Harold Brei- 
myer have investigated the sources of increasing farm output by examin- 
ing the effect of specific innovations or patterns of substitution on output 
at the national level.2 The Farm Economics Research Division (ARS, 
USDA) has investigated the impact of technology on commercial fams 
in specific type-of-farming areas, but has made no attempt to construct 
regional or national aggregates on the basis of this work. 


* Purdue Agricultural Experiment Station Journal Paper #1214, Project 91!. 
This project is financed by grants from the National Science Foundation and Re- 
sources for the Future. 

** The authors would like to express their appreciation to Glen T. Barton, F. L. 
Garlock, J. A. Munger, W. H. Scofield and R. W. Hecht of the Agricultural 
Research Service, USDA, and to R. H. Masucci and Q. F. Dallavalle of the Agi- 
cultural Marketing Service, USDA, for their assistance in assembling data used 
in this study. 

‘For the first progress report on this project, see Vernon W. Ruttan, “Agriculturd 
and Nonagricultural Changes in Output Per Unit of Input,” Journal of Farm Eco- 
nomics, 39 (December, 1957), pp. 1566-1576. 

*Harold F. Breimyer, “Sources of Our Increasing Food Supply, Journal of 
Farm Economics, 36 (May, 1954), pp. 228-242, and Sherman E. Johnson, Changes in 
American Farming, USDA, Misc. Pub. 707, December 1949. Ray Bressler uses a some- 
what similar approach in “Farm Technology and the Race with Population,” Joural 
of Farm Economics, 39 (November, 1957), pp. 849-864. 

* Changes in Farm Production and Efficiency, ARS 43-45, Agricultural Research 
Service, USDA, Washington, D.C., June 1957. 
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In this paper we consider part of the results obtained in the first phase 
_the measurement phase—of the project. Before proceeding to a discus- 
sion of the results of the regional comparisons, we identify some of the 
methodological problems involved in the measurement of technological 


change. 


Output per Unit of Input as a Measure of Technological Change 


The major conceptual difficulty involved in measuring the contribution 
of technological change to output centers around the problem of separat- 
ing the impact of technology from other changes which result in in- 
creases in either total or per capita output. 

Technological change can be broadly defined as a change in the 
parameters of a production function resulting directly from the use of 
new knowledge. This includes both “neutral” shifts and changes in the 
‘slope” of the production function.* It has become increasingly popular 
in recent years to interpret changes in output per unit of total input 
between two periods as a measure of technological change.® This is the 
approach employed in our study. 

There are, however, a number of circumstances other than technologi- 
cal change which can give rise to changes in output per unit of total in- 
put between two periods. These include: 


1, Changes in the degree to which input or output combinations differ 
from the equilibrium combinations. Even in the absence of techno- 
logical change, a shift toward the equilibrium combination will result 
in a rise in output per unit of input while a shift away from the 
equilibrium combination will result in a decline in output per unit 
of input. 


‘See for example Solow’s discussion on “Technical Change and the Aggregate 
Production Function,” The Review of Economics and Statistics, 39 (August, 1957), 
pp. 812, 313. Also, Vernon W. Ruttan, “The Contribution of Technological Change 
to Farm Output, 1950-75,” The Review of Economics and Statistics, 38 (February 
1956), pp. 61, 62. 

*See for example M. A. Copeland, E. M. Martin, “The Correction of Wealth and 
Income Estimates for Price Changes,” Conference on Research in National Income 
and Wealth, Vol. 11, New York, 1938, p. 127; George J. Stigler, Trends in Output 
and Employment, New York, 1947, pp. 43-45; Barton and Cooper, “The Changing 
Efficiency of the American Economy,” Review of Economics and Statistics. 34, 
(August, 1952), pp. 214-82; T. W. Schultz, The Economic Organization of Agricul- 
ture, McGraw-Hill, New York, 1953, pp. 99-124; Vernon W. Ruttan, Technological 
Progress in the Meat Packing Industry, 1919-47, USDA Marketing Research Report 
#59, January 1954; John W. Kendrick, Productivity Trends, Capital and Labor, 
Occasional Paper 53, National Bureau of Economic Research, Inc., 1956, p. 14; 
T. W. Schultz, “Reflections on Agricultural Production, Output and Supply,” Journal 
of Farm Economics, 38. (August, 1956), pp. 756-760; Moses Abramovitz, Resource 
and Output Trends in the United States Since 1870. Occasional Paper 52, National 
Bureau of Economic Research, 1956, pp. 12, 13; Ruttan (1956), op. cit. 
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2. The existence of either increasing or decreasing returns to scale, As 
output rises increasing returns to scale will result in a rise in output 
per unit of input, while decreasing returns to scale will result in g 
decline in output per unit of input. 


There are indications that the limitations imposed by these two circum. 
stances may not be overly restrictive in the present study. There is strong 
evidence that in agriculture comparison of changes in output per unit of 
total input between the mid 1920's and the late 1940's does not result in 
any substantial bias resulting from violation of the equilibrium condition: 
And production economics research is providing growing evidence that 
agriculture is characterized by approximately constant returns to scale! 

Even if the equilibrium and scale conditions are met, two other condi- 
tions must be satisfied if change in output per unit of input between two 
periods is to provide an unbiased measure of technological change, 

1. Prices of factors must remain unchanged relative to each other, and 
prices of products must remain unchanged relative to each other. When 
these price conditions are not met, the use of beginning period (Laspeyre) 
weights to combine inputs and outputs into measures of total input and 
total output results in a downward bias in the index of output per unit of 
input. With end period (Paasche) weights the effect is to bias upward the 
index of output per unit of input. 

While prices of the major farm products have remained reasonably 
stable relative to each other, prices of inputs used in agricultural produc- 
tion have not.° In this study we have attempted to “bracket” the bias 
in the index of output per unit of input resulting from shifting input 
prices by employing both beginning period (Laspeyre) and end period 
(Paasche) weights for fairly short (five to 15 year) periods. Link relative 
indexes were employed to combine the sub period indexes into indexes of 
input, output, and output per unit of total input for the entire 1925-55 
period. 

2. Beginning period (Laspeyre) and end period (Paasche) weights effec- 
tively “bracket” the range within which the measure of technological 


*See for example Ralph A. Loomis, “Effect of Weight Period Selection on 
Measurement of Agricultural Production Inputs,” Agricultural Economics Research, 9 
(October, 1957), pp. 129-135. 

"See for example E. O. Heady and Russell Shaw, “Resource Returns and Pro- 
ductivity Coefficients in Selected Farming Areas,” Journal of Farm Economics 36 
(May, 1954), pp. 243-257. 

*For a discussion of the index number problem in relation to the problem of 
measuring technological change see George W. Ladd, “Biases in Certain Production 
Indexes,” Journal of Farm Economics, Vol. 89 (February, 1957), pp. 75-85; Ruttan, 
op. cit., (1954), pp. 15-20. 

*See for example “Agricultural Prices and Parity,” Volume 1 in Major Statistical 
Series of the United States Department of Agriculture, USDA, Agricultural Hand- 
book #118, August, 1957. 
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change must fall only if an additional condition holds—technological 
change must be “neutral.” Shifts in the production function are “neutral 

if they leave the productivity coefficients unchanged and simply increase 
ot decrease the output attainable from given inputs. When technological 
change is nonneutral no single indicator, such as the change in output 

r unit of input, can adequately serve as a measure of technological 
change. The increase in output per unit of input actually obtained from 
a given nonneutral change in the production function will depend upon 
the specific input combination and factor prices prevailing at the time the 
change is introduced. 

There is a substantial basis for believing that technological change in 
American agriculture has not been neutral over the 1925-55 period. While 
the extent of nonneutrality is difficult to evaluate, it seems quite unlikely 
that the very rapid declines in farm employment over the period can be 
accounted for entirely by an increase in the price of labor relative to 
other inputs. 

In addition to the equilibrium, scale, price and “neutrality” conditions, 
two problems of definition and measurement must be considered when 
output per unit of total input is employed as a measure of technological 
change. 

1. Both output and input must be measured “net” of current operating 
expenses.'t Output thus represents the “value added” to national output, 
and input represents the primary factors—labor and capital (including 
land and buildings)—contributed by the particular firm or industry being 
studied. The purpose of using “net” measures of output and input is to 
eliminate double counting of inputs and outputs. The weighted average of 
the rates of change in output per unit of input achieved by individual 
regions or industries will then equal the rate of change achieved by the 
industry or the economy as a whole. When interindustry or interregional 
comparisons are not the objective, there may be some point in using input- 
output ratios based on both “net” and “gross” measures to gain, for 
example, a better understanding of the role of current inputs (supplies and 
operating expenses) in the growth of total “gross” output. 

2. Inputs should be aggregated geometrically rather than arithmeti- 


"Solow, op. cit., pp. 316-319; Ruttan, op. cit., (1954), pp. 15-20. Gregg Lewis 
has pointed in a letter, that the test for neutrality omenak by Solow is in error. 
Examples can be found which meet his neutrality test and yet involve nonneutral 
change, Examples can also be found which involve neutral change, but which do not 
meet the neutrality test proposed by Solow. 

“Kenneth May, “Technological Change and Aggregation,” Econometrica, Vol. 15, 
(January, 1957), pp. 51-63; Ruttan, op. cit., (1954); John W. Kendrick, op. cit., 
PP 3-6; T. W. Schultz has suggested, in a letter, that what one considers as “value 
added” to purchased inputs will vary depending on both the nature of the economic 
unit and the time period under consideration. 
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cally.* Arithmetic aggregation is equivalent to the choice of a liney 
production function. Geometric aggregation is equivalent to the choice of 
a Cobb-Douglas type production function. Furthermore, the exponentia| 
form of the Cobb-Douglas equation permits the marginal productivity of 
individual inputs to vary without violating the assumption of neutral 
innovation. Use of an arithmetically linear function involves the assum 
tion that changes in the marginal productivities of the several factors 
can occur only as a result of technological change. 


Interregional Comparisons of Technological Change 


Our initial interest in developing regional comparisons of change in out. 
put per unit of total input, rather than proceeding directly to a study of 
the impact of specific innovations, stemmed from a concern with the im- 
plications for agricultural policy if a major share of the total resources 
savings due to technological change over the period, 1925-55, were con. 
centrated in one or a few regions. 

The results of our regional comparisons of change in net output per 
unit of total net input are presented in summary form in Table 1 and in 
Figures A-F. The input and output per unit of total input indexes in Table 
1 represent both Laspeyre and Paasche link relative indexes for the 
periods 1925-27 to 1938-40; 1938-40 to 1948-50; and 1948-50 to 1953-55, 
The indexes of total net inputs employed in the comparisons in Figures 
A-F are Laspeyre indexes based on 1925-27 only. As a result the input- 
output indexes presented in the charts will tend to fall somewhat below 
the input-output indexes presented in Table 1 during the later years. The 
indexes in Table 1 provide the best basis for long period comparisons. The 
charts present the best basis for short period or year-to-year comparisons. 

We would like to center our discussion of the empirical results of 
the regional comparisons around two hypotheses. 

On the basis of casual observation of changes in output and income 
it seemed reasonable to hypothesize that a major share of the resource 
savings resulting from technological change would be concentrated in 
two regions, the North Central and the Pacific, and that the Southern 
region would experience the greatest lag in technological change. 

Examination of Tables 1 and 2 indicates that this hypothesis is only 
partially correct. The North Central and Pacific regions together ac- 
counted for between 55 and 60 per cent of the total resource savings 
resulting from technological change in American agriculture between 
1925 and 1955. 

The pattern of change was, however, somewhat different than expected. 


"See Zvi Griliches, “Specification Bias in Estimates of Production Functions,’ 
Journal of Farm Economics, 39, (February, 1957), pp. 8-20; Ruttan, op. cit., (1956), 
pp. 61-69; Solow, op. cit., pp. 317-319. 
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lin 1. INDEXES OF Torat Net Input, Toran Net Outrut Output Per Unit or 
ear in AGRICULTURE FOR THE UNITED STATES AND Five Masor REaions, 
O1Ce of 1925-27 To 1953-55 
hentia] | 
Vity of Northeast South Mountain Pacific 
1eutral 
Output 
sump. 100 100 100 100 100 100 
factors 1938-40 113 108 111 113 110 130 
1948-50 128 102 131 121 139 160 
1953-55 130 104 127 122 145 190 
Net Inputs—Laspeyre Weights 
1925-27 100 100 100 100 100 100 
1938-40 93 88 93 91 98 103 
in out- 1948-50 87 15 86 83 98 107 
d 1953-55 83 71 83 78 101 111 
of Net Inputs—Paasche Weights 
he im. 1925-27 100 100 100 100 100 100 
1938-40 92 88 91 91 95 106 
Ources 1948-50 84 73 81 83 93 107 
€ COn- 1958-55 83 71 80 81 100 111 
Output Per Unit of Input—Laspeyre Basis 
1925-27 100 100 100 100 100 100 
ut per 1938-40 121 123 119 124 113 126 
dj 1948-50 146 137 151 145 142 149 
and in 1958-55 155 147 153 155 145 177 
Table Output Per Unit of Input—Paasche Basis 
th 1925-27 100 100 100 100 100 100 
© the 1938-40 123 123 122 125 116 124 
53-55, 1948-50 153 139 161 148 150 150 
. 1953-55 159 147 158 154 149 177 
igures 
input- Source: An appendix on the data and their sources is available from the authors. 
= Only in the Pacific region was the rate of increase in both net output and 
: oa output per unit of input sufficiently rapid to permit the regions share of 
‘0 © | resource savings to differ sharply from its share of output (Table 2). With 
‘isons, 
Its of only 7.7 per cent of the nation’s net farm output in 1925-27, and 11.7 per 
| cent in 1953-55, the Pacific region accounted for between 14.3 (Laspeyre 
ii weights) and 20.7 (Paasche weights) per cent of the nation’s total agri- 
ource TABLE 2. RELATIVE IMporRTANCE OF REGIONAL Resources SAVINGS 
ed in Due To TECHNOLOGICAL CHANGER, 1925-55 
thern 
Per Cent of Resource 
Per of Savings Resulting from 
| only Region ey Technological Change 
ac- 1925-27 1953-55. 
1925-27 1953-55 
vings weights weights 
ween Northeast 9.7 7.8 6.9 5.3 
North Central 42.3 41.5 40.3 40.5 
South 34.7 32.5 33.0 27.6 
cted. Mountain 5.7 6.5 5.4 5.9 
Pacific 7.7 11.7 14.3 20.7 
of United States 100.0 100.0 100.0 100.0 
19 


Source: An appendix on the data and their sources is available from the authors. 
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Fic. A. Indexes of Total Net Output. Total Net Input and Output per Unit of 
Input in Agriculture, United States, 1910-55. 


Fic. B. North East, 1925-55. 
(1925-27 = 100) 
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Fic. C. North Central, 1925-55. 
(1925-27 = 100) 


cultural resource savings due to technological change between 1925 and 
1955. 

The North Central region did not depart sharply from the national 
average in either growth of net output or in output per unit of input. 
The region accounted for approximately 42 per cent of the nation’s net 
farm output in both 1925-27 and 1953-55 and between 40 and 41 per cent 
of the nation’s total agricultural resource savings resulting from techno- 
logical change between 1925 and 1955. 

Approximately identical rates of technological change were observed in 
both the South and the North Central region. However, the proportion 
of the nation’s resource savings which occurred in the South fell some- 
what below the South’s share of net output as net output in the South 
failed to keep pace with the national average—falling from approximately 
347 per cent of the total in 1925-27 to 32.5 per cent in 1953-55. 

The smallest increases in output per unit of total input occurred in the 
Northeast and in the Mountain region. In the Northeast this appears to 
have been primarily associated with a decline in output relative to other 
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areas. In the Mountain region output increased fairly rapidly but inputs 
failed to decline as in most other regions. 

The second hypothesis which we would like to examine is Cochrane; 
thesis that: “It is probably not correct to visualize individual supply rela. 
tions drifting to the right over the past several decades at an even pace, 
In the aggregate at least, the supply relation has expanded in a hopping 
or skipping action.”™ 
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Fic. D. South, 1925-55. 
(1925-27 = 100) 


Cochrane’s thesis was based upon examination of changes in output per 
unit of input at the national level. Between 1910 and 1919 net output per 
unit of total net input shifted sharply up and down with an average index 
of about 95 (1925-27 = 100). Following a sharp decline during the agri- 
cultural depression of the early 1920’s the index remained somewhere 
near 100 during the 1925-35 decade. This was followed by a spectacular 
rise in output per unit of input in the late 30’s and 40's and by a new 
plateau at an index of about 145 extending from 1943 to 1951. Since 1951 


* Willard W. Cochrane, “Conceptualizing The Supply Relation in Agriculture,” 
Journal of Farm Economics, 37, (December, 1955), pp. 1161-1176. 
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output per unit of input has risen steadily, standing at an index of 155 in 
1955. 
If a similar pattern were observed in each of the major agricultural 
regions, the Cochrane hypothesis would be considerably strengthened. 
The data on Figures A-F only partially support the Cochrane hypothesis. 
In the North Central and Mountain regions output per unit of input 
experienced little or no gain during the 1925-35 decade. This was followed 


Total Net 
Output 
iNet Output 
Per Unit of 
Net Input 
120 
VN Total Net 
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Fic. E. Mountain, 1925-55. 
(1925-27 = 100) 


by a period of spectacular expansion in the output-input ratio during the 
late 30’s and early 40’s and by a second period, extending from 1942 to 
the present, during which output per unit of total input remained virtually 
unchanged. 

In constrast to the North Central and Mountain regions where the time 
sequence of technological change has been consistent with Cochrane’s 
thesis, output per unit of input in both the Northeast and Southern 
regions has expanded at a rather steady rate throughout almost the 
entire period. The contrast is especially striking in the period since 1942. 
Since 1942, output per unit of input has pushed steadily upward in the 
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Northeast and in the South, while experiencing almost no gain in the 
North Central and Mountain regions. In both the Northeast and the South 
the increase in the output-input index is associated with fairly rapid 
declines in total inputs rather than with increases in net output, 
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Fic. F. Pacific, 1925-55. 
(1925-27 = 100) 


In the Pacific region the time sequence of technological change, meas 
ured by the output-input index, combines elements of both patterns dis- 
cussed above. The output-input index moved steadily upward from 192 
to 1940. This was followed by an extremely rapid growth in output pet 
unit of input between 1940 and 1943; a short plateau with an index of 
slightly below 200 from 1943 to 1945; a drop to below 140 between 
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1945 and 1948; and a rapid rise between 1945 and 1955. The very sharp 
decline in both net output and output per unit of input between 1945 
and 1948 is difficult to explain in view of the relative stability in both 
the index of “gross output” and of “net inputs” during this period. The 
necessity of using a national rather than a regional price index to deflate 
a current value estimates of “net input” may be one of the factors in- 
volved. Additional checking will be necessary before drawing many con- 
clusions from the material presented in Figure F. 


Summary 


We can summarize our comments with respect to the two hypotheses 
discussed in the previous section as follows: 

1, Technological change has occurred at quite similar rates over the 
1925-55 period in both the North Central and the Southern regions—the 
two regions which together account for almost 75 per cent of the nation’s 
net farm output. Technological change has shown some tendency to lag 
in the two regions producing the smallest share of net output—the North- 
east and Mountain regions. By far the most rapid rate of technological 
change has occurred in the Pacific region. On the basis of the over-all 
1925-55 trend, our initial concern with the possibility of serious inter- 
regional lags in the application of new technology does not appear to be 
warranted. On the other hand, the slow rate of technological change 
observed since the mid 1940's in both the North Central and the Mountain 
region may become cause for concern in the future. 

2, The Cochrane hypothesis appears to be no more consistent with the 
year-to-year changes in the pattern of technological change at the regional 
level than the hypothesis that there has been a steady increase in the 
contribution of technological change to output over the period since 1925. 
Only in the North Central and Mountain regions is the time sequence of 
change consistent with the pattern described by Cochrane. In the North- 
east and the South the time sequence is consistent with a steady growtl 
pattern. In the Pacific region neither hypothesis is clearly adequate. 
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BETTER BASIC DATA FOR AGRICULTURE: 
SOME POSSIBLE APPROACHES* 


M. R. BENEDICT AND G. M. KuUZNETs 
University of California 


HOUGH the title of this paper may imply something of the kind 

it is not intended as a blueprint for some ideal plan of data collec. 
tion for agriculture. Its purpose is rather to bring under wider review 
some of the problems that are currently under study in the Bureau of the 
Census and the Department of Agriculture. A principal reason for at. 
tempting to bring these into sharper focus at this time is that decisions 
must be made during the next year or two which may affect some features 
of the data-gathering program throughout the decade of the 1960's, The 
issues involved should be widely understood and discussed not only by 
the special committees concerned but by the many types of users whose 
interests are affected. 

The emergence of these problems is not a result of any decline in the 
quality of output or performance of the data-gathering agencies. It is 
due rather to the rapid growth in the demands made on them and the 
growing need for increased accuracy, quicker release and more compre- 
hensive coverage. The demands on the suppliers of basic agricultural data 
have grown enormously during the past three and a half decades. There 
has been, in the first place, a very great expansion in the amount of gov- 
ernmental activity relating to agriculture, which has created needs that 
were nonexistent only a few decades ago. In addition, a vastly larger 
and far more complex program of research has come into being, accom- 
panied by increased efforts to disseminate economic information to farm- 
ers and the general public. Thus, the data supplied must now provide 
information for administrators, businessmen, researchers and extension 
people on a scale not easily visualized by those not in close touch with the 
whole broad range of uses made of the products of the statistical agencies. 

During recent years very marked advances have been made in the 
quality and amount of service provided by the Department of Agriculture 
and by the Bureau of the Census. These are largely common knowledge 
and have been presented to this audience in numerous comprehensive 
summaries.’ Suffice it to say that the great expansion in data collection that 


* Giannini Foundation Paper No. 166. 

"See, for example, The Crop Reporting Service of the United States Department 
of Agriculture, by W. F. Callander, U.S.B.A.E. (Mimeo.), 1927; The Crop and 
Livestock Reporting Service of the United States, U.S.D.A. Miscellaneous Publica- 
tion No. 171, November, 1933; “Developments in Crop and Livestock Reporting Since 
1920,” by Joseph A. Becker and C. L. Harlan, Journal of Farm Economics, Novem- 
ber 1939; “Development of Agricultural Statistics in the Bureau of the Census,” by 
M. R. Benedict, ibid.; and other articles in the November, 1939, special issue of the 
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ot under way in the Department of Agriculture around 1920 has been 
continued and elaborated in the years since. In the Bureau of the Census, 
there has been, during the past 20 years, a pronounced shift from rather 
routine enumerative procedures to a highly professional approach to the 
many problems of improving, speeding up and expanding the data as- 
sembled by that agency. 

The problems of current concern in the two agencies differ somewhat, 
but there is a broad field of mutual interest which is the phase principally 
under consideration here. In the period from 1900 to the 1920's, a primary 

urpose of what is now the Agricultural Estimates Division of the Agri- 
cultural Marketing Service was to provide accurate and timely estimates 
of production conditions and prospects to be used mainly as a basis for 
trading operations.” The making of such estimates is still a very important 
feature of the Department of Agriculture program. It has in fact come into 
even greater prominence since these estimates are now used extensively 
in shaping government policy and deciding on current program activities. 
For these purposes dependable estimates of national totals, made avail- 
able quickly and at frequent intervals, are of prime importance. 

But the demand for many other types of basic data grew enormously 
as economic problems came to the fore in the 1920's and after, and as 
staffs capable of assembling and analyzing data of that kind were devel- 
oped, both in the Department of Agriculture and outside of it. Series 
relating to price movements and relationships, mortgage debt, taxes, 
transportation costs, living and production expenses and so on were 
developed, partly through the facilities of the Division of Crop and Live- 
stock Estimates and partly in other sections of what was then the Bureau 
of Agricultural Economics. These have come to be used very extensively 
in the analytical work of the Department of Agriculture and in a vast 
aay of private commercial activities, governmental operations and legis- 
lative deliberations. 

Along with this, there has been a rapidly growing emphasis on geo- 
graphic detail, frequency of enumeration or estimate, and broader cover- 
age, Small-area data became especially important in the 1930's and after 
as it became necessary to make acreage allotments and to base programs 
and government payments on them. At the same time, business concerns 
engaged in selling to farmers came to use county and state breakdowns 
more and more extensively in establishing sales quotas and analyzing 


Journal of Farm Economics. See, also, the later symposium, The Agricultural Estimat- 
ing and Reporting Services of the United States Department of Agriculture, U.S.D.A. 
Miscellaneous Publication No. 708, December, 1949, and many others too numerous 
for mention here. 

‘The making of monthly reports was begun much earlier, but a more fully de- 
veloped organization with full-time state statisticians did not emerge until 1912-1914. 
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markets. The growing reliance of farmers on purchased production re. 
sources has, of course, increased that emphasis. One aspect of it has 
been a growing interest in such data on the part of the agricultural 
journals, as a means of strengthening their work in market analysis and 
aiding in the solicitation of advertising. This shift has created a somewhat 
new dimension in the business interest in agricultural data. 

The earlier concern of business firms, as buyers of farm products, was 
largely with the accuracy and timeliness of estimates over-all totals, with. 
out much regard for geographic detail. That interest still is very impor. 
tant, but the demand for additional, more frequent and more accurate 
geographic detail has been superimposed on it. A further complication 
arises from the fact that many business firms, and others as well, want 
information about new developments in agricultural production and 
marketing, and in social relationships, which have not been covered at 
all in the traditional data-collecting activities. 

The great strides made in recent years in the field of sampling and 
sample design have led naturally to exploration, both in the Department 
of Agriculture and in the Bureau of the Census, of the possibility of 
greater reliance on sampling as a means of increasing coverage, speeding 
up release and lowering costs. The use of sampling techniques is, of 
course, traditional in the Department of Agriculture, and much of the 
progress made in that type of statistical activity stems from the early 
efforts of the Department to provide quick, reliable estimates on a wide 
range of subject matter. From about 1940 on, the Bureau of the Census 
has also shifted to much more extensive use of sampling techniques. 
Here, the approach has been along broader and more general lines with 
superb facilities (perhaps the best in the world) for testing sample design 
against total universes, concentrating on sampling theory and making 
field tests. 

In this process something of the older basis for division of labor 
between the two agencies has become less clear and less easily adjusted. 
Until about 1940, the procedures used in the Bureau of the Census were 
almost wholly enumerative, those of the Department of Agriculture almost 
wholly of the sampling type. They supplemented each other without im- 
portant areas of overlap. The more recent developments in both agencies, 
and in the realm of statistical needs and methodology generally, make it 
important to develop a well-integrated joint program which will take full 
account of economic and political realities and will provide agriculture 
and the public with the best possible service within the limits of the 
funds made available. 


Developments in Agricultural Estimates 
The Division of Agricultural Estimates of the U. $. Department of 
Agriculture is probably the world’s largest supplier of agricultural sta- 
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tistics. Its current coverage of more than 150 agricultural products requir- 
ing some 500 reports per year is larger than that of any other reporting 
agency. This vast array of basic information has been produced year after 
ear on modest, if not actually meager, direct operating outlays. 

It is fair to say, however, that the statistical output of the Agricultural 
Estimates Division, vast though it is, is subject to some basic limitations, 
recognized both inside and outside of the Division,’ which arise from 
lack of objectivity in sampling and measurement. Many of the primary 
data which serve as the basis for published estimates are obtained by 
mail inquiry without direct adjustment (by subsampling of nonrespond- 
ents) for the various biases, persistent or variable, which may be induced 
by nonresponse.* The effective samples are, in fact, self-selected from a 
sampling frame which itself is neither a complete listing nor an objec- 
tively drawn sample of the target population. Furthermore, the informa- 
tion supplied by respondents is not subjected to systematic objective 
checks. 

Various adjustment procedures have been developed over the years in 
continuing attempts to compensate for inadequacies of sampling and 
measurement. These include utilization of the relation between past check 
data and past sample indications on items for which adequate check 
data are periodically available and the use of direct weighting procedures 
of varying complexity for other items. The quinquennial and decennial 
censuses have provided essential bench marks without which many, if not 
most, of the estimates issued annually would not be possible under the 
estimating system in use for the last two or three decades. The elimination 
of even the quinquennial census (without providing an adequate sub- 
stitute) would deal a damaging and possibly fatal blow to the present 
system of agricultural reporting since most estimates would drift badly 
out of alignment in the decade intervening between the decennial cen- 
suses. In a real sense, the direct annual outlays of the Division seriously 
understate the cost of information provided by the Division. A very 
considerable part of the cost of at least the quinquennial censuses is in 
fact a part of the cost of providing usable agricultural estimates. 

It is quite possible that this patchwork of adjustments performs effec- 
tively in the so-called “normal” years, that is to say, in periods of insignifi- 
cant or gradual change. The procedures used do not perform effectively in 


"See, for example, A Program for Development of Crop and Livestock Estimates, 
by Sterling R. Newell, a paper delivered at the 117th Annual Meeting of the Ameri- 
can Statistical Association, Atlantic City, September 10-13, 1957, and “A Critical 
Evaluation of Available Agricultural Statistics,” by Ivan M. Lee, Journal of American 
Statistical Association, 47, 267-280 (June, 1952). 

“About a 30 per cent return is obtained from the regular monthly reporter list. 
Retums from direct-mail individual farm mailings and rural mail carrier distribution 
average 25 to 27 per cent, U. S. Department of Agriculture, Miscellaneous Publica- 
tion No, 708, December, 1949, p- 16. 
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periods of rapid change, that is, precisely at those times when dependable 
current estimates of national and state totals are most needed. Amon 
the estimates most seriously affected by lack of adequate data in inter. 
censal years are the annual estimates of number of farms, acteages in 
farms, acreages and production for a number of the major crops, and 
livestock on farms. 

Considerations such as these led quite early to attempts to provide more 
frequent bench marks. Proposals for an annual sample census began to 
take legislative form in the 1930’s, in connection with the much-discusseq 
Buchanan bill.* The efforts to gain approval of an annual sample censys 
approach were not successful at that time, and the proposal dropped into 
the background shortly thereafter, partly because analysis and testing 
had not yet reached a stage such that either Census or Agriculture was 
prepared to commit itself firmly to heavy reliance on this procedure, 

The idea was revived in the late 1940's and, as a result of close collabo. 
ration between representatives of the two agencies, a cooperative agree- 
ment relating to it was signed by representatives of the Bureau of the 
Census and the Bureau of Agricultural Economics.* That agreement has 


°H.R. 7805, 74th Congress, lst Session (April 30, 1935), a bill to authorize the 
Secretary of Agriculture to make surveys of representative farm areas each year in 
each state for the purpose of obtaining and publishing information upon the eco- 
nomic condition of agriculture throughout the United States and for other purposes. 
Similar bills had been introduced earlier but for economy reasons had not been 
pushed vigorously by the government agencies. H.R. 7805 together with the Senate 
version, S. 2717, had the support of the Secretary of Agriculture, the Secretary of 
Commerce, the Governor of he Farm Credit Administration, the Administrator of 
the Agricultural Adjustment Administration, the Acting Chief of the Bureau of 
Agricultural Economics, the Director of the Bureau of the Census and the Central 
Statistical Board (see Informational and Statistical Services Relating to Agriculture, 
Memorandum to the Committee on Agricultural Statistics and Information Services 
of the Central Statistical Board, Mimeo., Confidential, September, 1935, Appendices I, 
II and III). There are, in addition, numerous internal memoranda both in the De- 
partment of Agriculture and in the Bureau of the Census which relate to this pro- 
posed legislation. 

*The agreement, dated May 27, 1948, was prepared by a special committee ap- 
pointed by the Chief of the Bureau of Agricultural Economics and the Director of 
the Census. It states that “A census of agriculture taken once every five years Goes 
not provide adequate information on current changes in American agriculture” and 
expresses the view that “an annual sample census published each year would be of 
greater value for those concerned with current changes and with adopting policies 
and procedures, and modifying decisions and administrative arrangements relating 
to American agriculture.” 

The agreement outlines the objectives and advantages of such a sample census 
and the joint operations to be used in conducting such sample censuses if they are 
authorized. It further states that “when it is determined that much of the essential 
information needed by agricultural interests can be secured through these annual 
sample censuses, consideration should be given to the taking of a detailed census of 
all farms only once in 10 years, and that such censuses be limited to basic data that 
can be accurately obtained by inexperienced temporary enumerators.” Members of 
the special committee signing the report were W. F. Callander, Earl E. Houseman 
and Emerson M. Brooks of the Department of Agriculture; A. Ross Eckler, Mortis H. 
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not been rescinded, but also it has not been put into effect. Its current 
tatus is somewhat vague because of the reorganization of 1953 which re- 
ted in the abolition of the Bureau of Agricultural Economics. 

The need for modernization of the procedures in Agricultural Estimates 
led also, in the 1940's, to the initiation and support by the Department of 
Agriculture of a substantial volume of informal research on sampling 
and measurement problems. Examples of these are the Master Sample of 
Agriculture,” studies of objective procedures in the estimation of the yield 
of field crops,* the enumerative surveys of agriculture® and studies of 
nonresponse in mail surveys.?° While this research added significantly 
tothe basic fund of knowledge in this realm and enlarged the professional 
experience of the staff in Agricultural Estimates, it has had little or no 
effect on the regular operating program of the Division. 

More recently, the Department of Agriculture has undertaken an ex- 
tensive study of its data-collecting activities with funds specially appro- 
priated for research on improvement of agricultural estimates. The newly 
established Research and Development Staff has carried on since 1954 
large-scale, systematic tests of sample designs for the estimation of basic 
acreage, farm and livestock totals under conditions closely resembling 
actual operations in the southern states and, since 1955, also in the North 
Central states. Much promising work has been initiated on the develop- 
ment of objective estimating and forecasting models for such crops as 
cotton, wheat, corn and soybeans.1 

In February, 1957, the Agricultural Estimates Division presented to the 
subcommittee of the House Committee on Appropriations a major pro- 
gram for development of the Agricultural Estimating Service.’? The 


Hansen and Ray Hurley of the Bureau of the Census; and M. R. Benedict of the 
University of California. The report was approved by O. V. Wells, Chief of the 
Bureau of Agricultural Economics, and by J. C. Capt, Director of the Bureau of the 
Census. 

‘The Master Sample of Agriculture. 1. Development and Use, by A. J. King, II. 
Design, by R. J. Jessen, Journal of American Statistical Association, 40: 38-56 (March, 
1945) 


"See, for example, An Objective Method of Sampling Wheat Fields to Estimate 
Production and Quality of Wheat, by Arnold J. King, Dale E. McCarty, and Miles 
a U. S. Department of Agriculture Technical Bulletin No. 814, February, 

"Emerson M. Brooks, “A Report on the General Enumerative Surveys—I,” Agri- 
cultural Economics Research, I: 37-48 (April, 1949). 

"See, for example, “Adjustment for Bias Caused by Non-Response in Mail Sur- 
me by Walter A. Hendricks, Agricultural Economics Research, 1: 52-56 (April, 


“See, for example, “Objective Forecasts of Cotton Yield,” by Walter A. Hendricks 
ae F, Huddleston, Agricultural Economics Research, 9: 20-25 (January, 

“Department of Agriculture Appropriations for 1958. Hearings Before the Sub- 
committee of the Committee on Appropriations, House of Representatives. Part 2. 
Washington, 1957, pp. 886-894. 
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central feature of the proposed program is the establishment of a general. 
purpose national sample of some 15,000 area segments covering 60 to 75 
thousand farms which would provide estimates for major crops and liye. 
stock numbers with standard errors of about 1 to 1% per cent nationally 
and 5 to 6 per cent for individual states. This sample would be enume. 
ated completely each June to provide estimates of planted acreage and 
livestock numbers and partially enumerated in the fall to obtain data op 
harvested acreage, yields and year-end livestock inventories. Other im. 
portant phases of the program provide for utilization of objective crop 
measurements in determining production prospects, general application 
of probability sampling in the collection of price information, and meas. 
ures for speedier release and distribution of statistical information, 


Developments in the Bureau of the Census 


In the Bureau of the Census, studies of the feasibility of an annul 
sample census of agriculture have been under way for several years, In 
addition, the Bureau has now had some 15 years of experience with the 
Current Population Survey as a means of obtaining quickly from a rela. 
tively small but carefully designed sample a fairly wide range of informa- 
tion on employment, unemployment, and various related matters. That 
sample, as now constituted, does not provide an adequate mechanism for 
obtaining agricultural data, though some estimates of farm employment 
are made from it. Nevertheless, it or something similar might well be 
explored as to its possibilities of providing additional current data in 
regard to the population aspect of agriculture. 

More pertinent from the standpoint of the present discussion is a recom- 
mendation made by the Intensive Review Committee which studied the 
work of the Bureau of the Census in 1953. That Committee suggested that 
serious consideration be given to taking during the decade of the 1960s 
an annual sample census of agriculture and to the eventual discontinuance 
of the quinquennial census of agriculture. The reasoning back of this was 
that a somewhat similar amount of money spent on a series of sample 
censuses could provide broader coverage, more current information and 
a more useful record of the rapid changes now occurring in the nation’s 
agriculture. 

A change of that kind, if seriously contemplated, gives rise to one of 
the important issues needing to be considered in making some of the 
decisions relating to the coming decennial census of agriculture. If a 
well-designed sample census is to be taken in the 1960's, it is highly 
important that it be initiated immediately after the decennial census ot 
possibly, in its initial stages, integrated with it. If plans based on the 
1959 census are not made now, it seems probable that such a program, 
in the form visualized by its proponents, could not be launched earlier 
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than 1965 and possibly not until 1970. Hence, the need for resolution of 
sme of the issues involved through decisions that must be made cer- 
tainly by the end of 1958 and preferably sooner. 

It is apparent that a change of the kind implied by the above proposal 
requires consideration of many factors. There are conflicting interests as 
to the kinds and amounts of data to be obtained and the timing of 
releases. There are problems of methodology and questions of who should 
do what. It is not our intention here to go into this latter problem. It 
obviously calls for much joint consultation and investigation by the 
Department of Agriculture and the Bureau of the Census and for collab- 
oration with the Office of Statistical Standards. 

The most pressing problem currently is to determine whether a pro- 

am for a continuing series of sample censuses should be put forward 
and, if so, whether it should be regarded as an addition to the current 
programs, including the quinquennial censuses, or as a partial replace- 
ment of them. Since this paper is presented primarily for the purpose of 
encouraging discussion of the problem in all its ramifications, the re- 
mainder of it is designed to bring into clearer focus the gains and losses 
that might be expected to flow from one course of action as against 
another, Very pertinent arguments can be and are made both for the kind 
of program provided in existing legislation and for one which some argue 
would be a desirable modernization of current procedures. While that is 
true, even those who favor continuance of the existing type of program 
have other interests which are somewhat in conflict with the positions 
taken by them. 


Some General Considerations 


A basic consideration is that of how much total expenditure for the 
cllection of agricultural data should be proposed, with some reasonable 
prospect of congressional approval, and how it can be allocated as among 
the different types of activity with a view to making most efficient use 
of the over-all amounts that can be obtained. Here, some reasonable 
balance in a broader context must be taken into account. Nearly all 
branches of the government feel the pinch of inadequate funds for as- 
sembling and processing needed statistical information. In an increas- 
ingly complex and delicately balanced economy such as ours, the need 
for more and better data is crucial in many lines. But data collecting is 
not a type of activity that is easily popularized either in congressional 
committees or in the minds of the general public. 

The amounts appropriated for data collection in agriculture have, on 
the whole, been on the generous side in comparison with those provided 
for similar activities in other branches of the economy. There are, of 
course, reasons for that which are not apparent at first glance. There are 
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more entrepreneurial units in agriculture than in any other industry, 
Furthermore, agriculture is not so organized that data can be collected in 
large segments, as in manufactures, or assembled and analyzed by 
large and expensive statistical departments such as those maintained by 
many of the large corporations. But agriculture is also becoming a leg 
prominent part of the total economic activity of the nation. It may be able 
to retain something approximating its present proportion of the over-all 
expenditure for data collection, but the prospect for any marked increase 
in its share is not bright. If this conclusion is warranted, expansion in any 
given direction will probably have to be offset, in part at least, by con. 
tractions in other directions. 

Only general orders of magnitude can be given with respect to probable 
costs of various programs. That is especially true for the sample census 
since it has not actually been used on a nation-wide scale. The program 
of development proposed by Agricultural Estimates is likely to cost in 
all its ramifications around 4% to 5% million dollars annually of which, 
perhaps, 50 to 60 per cent would have to be provided for the general. 
purpose sample.** A complete enumeration of the current decennial and 
quinquennial type costs in the order of 25 million dollars, making a total 
of around 50 million dollars for the decade as a whole. A series of annual 
sample censuses of the type considered by the Intensive Review Con- 
mittee would probably cost something in the order of 3 million dollars 
annually or a total of 24 to 27 million dollars for the 8 or 9 intervening 
years of the decade. 

If both the decennial and quinquennial enumerations were to be con- 
tinued and if an annual sample census were to be taken as well, these and 
other current activities in the field of agricultural data collection would 
apparently raise the total for the decade to well over 100 million dollars 
which would be more than is spent on the decennial population census 
and several times the costs of the censuses of manufactures, business, 
mineral industries and other large segments of the economy. If a series 
of annual sample censuses could be substituted for the quinquennial 
complete enumeration, the over-all cost per decade would apparently not 
be greatly in excess of the current level of expenditure. 

Differences of opinion in respect to a shift in the direction of annual 
sample census as against continuance of both the decennial and quit- 
quennial censuses are by no means clear cut and unequivocal, The Depart: 
ment of Agriculture, for example, would like both. A well-designed 
enumerative type of annual sample is essential to its estimating program. 
At the same time, it is reluctant to forego the advantages of small-area 
data brought up to date at five-year intervals. Strong pressure for reten- 


“This is an informal private estimate which may differ substantially from any 
(unpublished) cost estimates prepared in Agricultural Estimates. 
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ion of the quinquennial census also comes from the state commissioners 
of agriculture, the extension services and from marketing agencies and 
tie agricultural press, Yet, most of these groups also want the broader 
verage and more current information that could apparently be derived 
fom a good annual sample. 

Unless the small-area data problem can be solved with reasonable 
gtisfaction to these groups, the preponderant interest, in terms of num- 
hers at least, seems to lie with the advocates of complete enumeration at 
fveyear intervals. However, two questions are pertinent. Are there more 
inportant needs which would be best served by a sample program? Are 
there other ways of meeting, to a reasonable extent, the needs of those 
who emphasize the importance of small-area data? 

As to the first of these, the arguments are impressive. A principal 
reason for initiating the quinquennial census was the contention that 
wriculture was changing so rapidly that a 10-year interval was too long. 
Though legislative authorization for a quinquennial census of agriculture 
was provided as early as 1910, it was not until 1925 that sufficient pres- 
sure developed to result in appropriations for taking such a census.’* At 
that time, it was argued that the conditions in agriculture had changed 
s much that new information and new bench marks were needed. 

Even in the mid-1930's, there still was some question as to the warrant 
for a mid-decennial census of agriculture. Appropriations were delayed 
util it was almost too late to make plans for the enumeration. Again 
in 1945 and even as late as 1955, there was a noticeable reluctance on 
the part of Congress to make the appropriations needed, though the 
kgislation authorizing them had long been on the books. Again, however, 
the need for more up-to-date information about the rapid changes in the 
ution’s agriculture was emphasized. 

In attempting to arrive at some conclusion, it is necessary to weigh 
uther carefully the importance of the various types of use and the de- 
gee of accuracy required. It is clear that accuracy and timeliness of 
wer-all estimates rank extremely high in trading operations, in admini- 
sative decisions and in congressional attitudes. Accurate county data 
we important in the administration of some of the agricultural programs, 
but here timing may not be of such prime importance as in the realm of 
wer-all estimates. For the more general uses such as those made by 
ate agricultural commissioners, marketing agencies and extension 
wkers, reasonable latitude in timing does not create major problems 
ind somewhat larger variations in accuracy can be tolerated without 
andicapping the users excessively. 


“Authorization for a quinquennial census of agriculture was included in the legis- 
tio pertaining to the decennial census of 1910, but that provision was repealed at 
time appropriations would have been needed for taking such a census in 1915. 


218 


M. R. BeNeEpicr AND G. M. Kuznets 


Turning now to the second question, assuming that a sample censys 
could be devised that would give excellent national and regional totals 
and good state totals for most items, would it be feasible to develop, on 
the basis of state data, reasonably acceptable county estimates derived 
from decennial enumerations plus supplemental information of various 
kinds? This would mean applying on a county basis much the same 
technique as has been used for many years in arriving at national and 
state totals, first, with a 10-year interval between enumerations and, in 
recent years, with a five-year interval. The important difference is, of 
course, that the sample changes on which national and state estimates 
are based are more dependable than any that could be applied to 
counties. However, there are now a good many sources of supplemental 
information that did not exist in the early years of crop and livestock 
estimates. Among them are the records of the county ASC committees, 
in some states data from assessors’ records or county commissioners of 
agriculture and, in addition, such indications of trend as could be ob- 
tained from the sample censuses and sample surveys that would be 
included in the program. 

Though county estimates so arrived at would of necessity be somewhat 
rough, they might well serve the needs of most users, notably the agricul- 
tural commissioners, the marketing agencies, the agricultural press and 
the agricultural extension people, better than the currently supplied 
complete enumerations at five-year intervals. Such estimates could not 
be expected to be as accurate at the mid-decennial point as the results 
of the complete enumeration, but they might well be more accurate in 
the years between the decennial and mid-decennial counts. This is be- 
cause of the rapid changes occurring in American agriculture and the 
fact that, even with intensive efforts to speed up enumeration and tabula- 
tion, the data from a decennial or quinquennial census can hardly be 
expected to become available much short of a year after the census is 
taken. Thus, the changes occurring in the course of a five-year period 
may well result in a larger divergence from the actual than would occur 
in a series of carefully made estimates. 

The principal exception to this generalization would be for items that 
occur on only a few of the farms in the universe. For these, no sample 
of reasonable size can be expected to provide dependable totals. For them 
special surveys or other sources of information would be needed if the 
uses to be made of the data are sufficiently important to warrant them. 


Some Proposals 


What are some of the steps that might be taken to move forward to a 
more adequate and up-to-date program in this realm? It is our view 
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that the most important step would be the initiation of a large annual, 
general-purpose sample of agriculture. This would appear to be essential 
for significant improvement of agricultural statistics. The sample census 
is the key element in the far-reaching program of modernization of current 
agricultural reporting proposed by Agricultural Estimates. In conjunction 
with other information, it is likely to provide a better basis for the devel- 
opment of current small-area data than is afforded by the complete 
quinquennial enumerations. 

It is also our belief that Congress is not likely to approve substantial 
additional annual appropriations for the improvement of agricultural sta- 
tistics requested independently by agriculture or census. If we are to 
move ahead on a program of significant improvement, it will need to be 
planned within a budget not greatly in excess of the total funds presently 
provided for the collection of agricultural statistics. This seems to us 
to be a possibility if the complete quinquennial census can eventually be 
replaced by a program of annual or biennial sample censuses under- 
taken jointly by the two agencies. 

If such a change is to be made, a number of technical problems must 
be faced. How large a sample is needed? How should it be designed? By 
whom and how should the field work be carried out? Where and how 
should processing and machine tabulation be handled? Some study has 
been given to these problems and more is needed. However, it seems 
probable that, given strong leadership, the results of past studies and 
experimentation and of research now under way could be brought into 
focus in such a way as to make such a program feasible. 

It is suggested tentatively that a sample census, rather closely related 
to the current decennial and quinquennial censuses, be taken either in 
October of each year, or in alternate years, on a scale of some 4 to 5 
per cent of all farms. If the sample census is taken only at two-year 
intervals, it is suggested that a subsample of about half the size of the 
primary sample be used for a sample survey in the intervening years. 
This subsample could be used for a quick tabulation even in the sample 
census years to provide totals for the Department of Agriculture’s annual 
summary. Possibilities in the way of timing and speed of operation would 
need further study but seem not to present insuperable difficulties. 

As indicated earlier, there has been consideration in the Department 
of Agriculture of a sample census taken in the spring. However, from 
the standpoint of tying in effectively with the decennial complete enum- 
erations, that would seem to have serious disadvantages. It would reduce 
comparability and would have many of the drawbacks that have led 
to the gradual shift of the quinquennial and decennial censuses from a 
spring to a fall date. That shift apparently has had almost universal 
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support from those concerned with agricultural data. It would seem 
more logical to base the spring survey on a subsample of the main sample 
census taken in the fall. 

With a basic framework of the kind here suggested, some types of 
information that now have to be omitted because of space and time 
limitations in the regular census enumerations could be included from 
time to time. The bulk of the census schedule must now be given over 
to basic production and land-use items. This leaves no more than a quarter 
of the schedule for economic and social inquiries which have come to be 
so much in demand in recent years. Some of these questions would need 
to be carried in each sample census, but some could be rotated to 
provide space for new types of inquiry not now included at all. Alterna- 
tively, or perhaps in conjunction with this, it would probably be feasible 
to lighten somewhat the load now carried by the decennial schedules, 
That is a change that has frequently been suggested by professional 
statisticians as a means of increasing accuracy and speeding up tabula. 
tion. 

Further supplementation on certain types of general information might 
also be obtained quickly and at relatively small expense if the samples 
now used in the Current Population Survey of the Bureau of the Census 
could be expanded or supplemented with a view to providing more ade- 
quate representation of agriculture. These surveys, if undertaken, would 
be best suited for rounding out information about the population aspects 
of agriculture. Here would be perhaps the most practical means of obtain- 
ing more information about farm labor, migrations from and to farms, 
social security coverage, education, years on farm, and so on. Only na- 
tional and regional estimates could be obtained in that way, but for some 
of the more general questions these are sufficient to serve most purposes. 

For a program such as that outlined above to operate effectively and 
smoothly, it would have to be a joint operation by Agriculture and the 
Bureau of the Census to an even greater extent than has been customary 
in the past, though there has long been collaboration in the preparation 
of census schedules and, to some extent, joint use of personnel in census 
periods. This would need to be carried further, and more closely knit 
joint administrative arrangements would be needed. In large measure, 
the primary sample census would have to be designed and timed to 
meet the needs of Agricultural Estimates though other interests, many of 
which center in the Department of Agriculture, could also be served. 
Tabulation would probably have to be so planned as to permit of im- 
mediate processing of items of key importance to Agricultural Estimates, 
while others could and should be given a lower priority rating. 

This leaves the problem of the extensive demand for county data on a 
current basis. Here, as has already been suggested, there is a strong 
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possibility that a series of currently made annual estimates—based on 
the decennial censuses, on the indications afforded by the samples and 
on various types of collateral information—might well be more useful to 
the users of county data, and possibly more accurate in most of the 
years between censuses, than the data now provided. 

It cannot be assumed that such a plan would solve all of the problems. 
Some kinds of data would still have to be obtained by means of local 
surveys. That is particularly true for items that occur on only a small 
percentage of the farms and for types of production that are very much 
localized. Some of the data desired and frequently urged by researchers 
in agencies outside the federal government might still not be of suffi- 
ciently wide general interest to warrant their inclusion or may be of such 
nature that they can only be obtained effectively in the field by profes- 
sional research personnel. Neither in the Census nor in the Department 
of Agriculture should agencies designed for the production of aggregative 
types of data be loaded unduly with requirements for detail that are 
not in keeping with the nature of the procedures used or of their primary 
purposes. Refinements of that kind are a problem for the research 
agencies rather than for the larger data-gathering organizations such as 
the Census and most parts of the Department of Agriculture. 

It is apparent, however, that if annual county estimates of the kind 
here suggested are to be made and made carefully, this implies some 
additional responsibility for the offices of the state agricultural statisti- 
cians. Many of these offices do carry on work of that kind, but the pro- 
posal made would require the acceptance of more specific responsibility 
and the assignment of specially qualified personnel to that work. There 
is also, in nearly all of the sample census proposals, an implication of a 
larger role for the state statisticians. 

It would seem appropriate, if an annual or biennial sample census 
program is undertaken, to use the mass tabulation facilities of the Bureau 
of the Census with field work carried on jointly with Agriculture under 
arrangements that would result in the fullest possible utilization of the 
resources of both agencies. One objective should be that of contributing 
to the stability of the work load in each of the agencies. 

In conclusion, it is important that this large and complex problem be 
approached in an open-minded and imaginative way without undue 
emphasis on continuing without change the particular procedures that 
have grown up in the past. This applies particularly to those who have 
a strong predilection for continuance of the quinquennial complete cen- 
sus. There are reasons to think that the specific needs of these users could 
be served as well or better in other ways and that they might also find 
some collateral advantages from the kind of development here discussed. 

However, it is not our purpose here to present dogmatic views. The 
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whole problem needs further intensive exploration, and open-mindedness 
should extend not only to the possible advantages of change but also to 
the advantages of the procedures already in use. But in these days of 
rapid scientific and technological advance, neither institutional arrange. 
ments nor methods can remain static if we are to retain the enviable Tepu- 
tation our agricultural statistical work has achieved. 


DISCUSSION: REGIONAL PATTERNS OF TECHNOLOGICAL 
CHANGE IN AMERICAN AGRICULTURE 


Grorce G. JUDGE 
Oklahoma State University 


The paper by Stout and Ruttan is a most welcome contribution to the 
study of technological change in agriculture. Few will disagree with the 
importance of obtaining knowledge relative to partitioning out the re. 
gional impact of technical change, and the project objectives alluded to 
in the paper appear to be well structured and conceived. Their paper is 
a good initial effort in the direction of giving us a general flashlight pic. 
ture of the regional evolution of technical knowledge in American agricul- 
ture. 

As with any study that attempts to measure something, questions may 
be raised relative to methods and data. In this respect, this study is no 
exception, and, therefore, I should briefly like to discuss questions relat- 
ing to each of these problem areas. 

In regard to basic data, the economic researcher usually has pangs of 
conscience when he uses data in his analyses that were, in many cases, 
collected for some narrow administrative purpose. Since the model, the 
data, and the method all play an interdependent role in the estimation 
process, an important question is raised as to whether the observed data 
in this case reflects the theoretically specified or desired variables. The 
analyses given by Morgenstern in his book Accuracy of Economic Ob- 
servations suggests discrepancies between Census and Department of 
Agriculture estimates of between 4 and 5 per cent.! This is a measure of 
difference only, and each statistic has, of course, its own error which 
cannot be disclosed by this procedure. Because of this and other limita- 
tions of the data, it is my feeling that the observed variables can be 
considered only rough approximation of the specification they represent. 
Errors of observation will, of course, always be with us; but it cannot be 
emphasized too strongly that our analyses will be devoid of meaning 
unless clarity exists about the quality of the material we use. The defini- 


*O. Morgenstern, On the Accuracy of Economic Observations, Princeton: The Uni- 
versity Press, 1950. 
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tions (composition of the variables) and data employed probably represent 
the best subjective basic information available. The question is, of course, 
“sre the data precise enough to permit measurement for the problem 
under investigation?” 

Assuming that the errors of observation can be tolerated, one may then 
question the adequacy of the methods employed in obtaining information 
for an unbiased estimate of technological change. The computation and 
evaluation of measures of inputs, outputs, and technology is a problem 
in index numbers theory. Unfortunately, whatever indexes we choose 
are subject to bias. Certain of these possible biases relating to the condi- 
tions of factor and product prices have been succinctly conceptualized 
by George Ladd.? Stout and Ruttan also outline other equilibrium, 
scale, and “neutrality” conditions that must be fulfilled in order to obtain 
the desired measurements of technological change. I am glad they 
reviewed these pitfalls because it is important to know what we can’t do 
in order that we don’t fool ourselves. However, although the authors 
recognize certain admissible restrictions, one wonders whether or not 
they may have been too hospitable in accepting these conditions as 
fulfilled for their model. Because certain necessary conditions may not 
have been fulfilled, one might question how successful they have been in 
separating the impact of technology from other changes which result in 
increases in either total or per capita output. Until we know more about 
the discrepancies between these conditions and the data generated by 
the real world, little can be said about the reliability of the measurements. 
Relative to the inputs, I find the necessity of using a national rather than 
a regional price index to deflate the current value estimates of “net inputs” 
especially troublesome. However, despite the restrictions of data and 
methodology, the measurements may be adequate for the broad aggre- 
gative units to which they are applied. Here again, the adequacy of the 
results depends on the precision required in the uses for which they 
are to be put. 

Last, I would like to discuss the aggregation problem. Each of the 
regions investigated represents a major aggregation relative to products, 
factors, and market structures. For example, the southern region repre- 
sents firms ranging in scale from plantations to one-mule units and in 
products from peanuts to the more interesting derivatives of corn. This 
high degree of aggregation raises a question relative to inferences and 
economic implications that may be drawn from such heterogenous units. 
At least there is some doubt in my mind as to how the results should be 
interpreted. I believe the paper would have been materially strengthened 
if Stout and Ruttan had given us the potential inferences and economic 


*G. W. Ladd, “Biases in Certain Production Indexes,” Journal of Farm Economics, 
Vol. 89, pp. 75-85, 1957. 
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implications that they wish to draw from such measurements along with 
the possible uses for decision making. This would have at least given ys 
an insight into the degree of reliability required by the measurements, 
I think it is almost definitional that a finer stratification or disaggregation 
is required if we are to learn something about the ways in which techni. 
cal change is generated and propagated in American agriculture, 

Although I have raised several general questions as to the “goodness” 
of the estimates, I consider this a stimulating progress report on some 
very worth-while research. I, for one, will be looking forward to the 
later editions as this research advances. 


DISCUSSION: BETTER BASIC DATA FOR AGRICULTURE 


KENNETH L. BACHMAN 
Agricultural Research Service, USDA 


The problem of better basic data for agriculture as Benedict and 
Kuznets pose it is essentially one of more data—more basic or crop and 
livestock production data, more social and economic data, and more 
local data. They discuss the solution largely in terms of increased use 
of sampling methods. 

They have performed a service in describing recent proposals for 
increased use of sampling and an annual sample census. Even more 
useful is their discussion of some of the problems and approaches in 
making such a change. I believe the replacement of the five-year census 
by some such series of sample data deserves serious and widespread 
study. A part of this must be a careful look at our whole statistical pro- 
gram in agriculture. | 

There are a few points on the increased use of sampling that I would 
like to touch on. The proposal for an annual census as formulated may 
imply a routine annual or biannual sample of about the same coverage. I 
think one of the major advantages in sampling is flexibility. I see con- 
siderable advantage in having more flexibility in coverage and content 
than was suggested. It would seem that in some years a couple of small 
samples to obtain national estimates might be preferable. Once or twice 
during the period a relatively large coverage would probably be needed. 


Replacement of the five-year census by a series of small samples would 


mean the direct provision of fewer local data by the Bureau of the 
Census in the intervening years. This may be inconsistent with meeting 
the objectives of better local data. As Benedict and Kuznets imply, it would 
depend largely on the nature of the needs for data at the local level. 
The agricultural data committee report stressed that more requests for data 
were made at the county than at the state level, and more at the state 
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than at the national level. This seems eminently probable. If an average 
of 100 requests for data are received for each county, this would mean 
10,000 requests as the total for a state with 100 counties. The more 
relevant questions with respect to local data would appear to be along 
this line. (1) How much significance was attached to the requests? 
(2) What level of accuracy was desired? (3) What kinds of questions 
were asked? If the requests largely concerned the current acreage of, say, 
corn or cotton, the changes in the Agricultural Estimates functions pro- 
posed by Benedict and Kuznets may well meet the needs better than 
a five-year Census. 

One pertinent point brought out in the paper is frequently over- 
looked. The replacement of a five-year census of agriculture with an 
annual sample census of agriculture would require an increase in the 
surveys and analyses of the type now undertaken by the Department of 
Agriculture to obtain reliable and reasonably current estimates at the 
local level. Synthesis and analysis of data already collected should be an 
important part of this process, in my judgment. There is a substantial 
body of data from government programs, federal income tax records, 
and others that might be used more effectively to provide local estimates. 
But this would require an increased budget for this synthesizing of 
data. 

The need for more social and economic data represents a strong reason 
for increasing the use of sampling. Social and economic data are often 
more difficult to obtain. In smaller samples, supervision can be better, 
and better trained enumerators can be used. In fact, if more and better 
social and economic data are to be obtained, sampling may be a neces- 
sary approach in many instances. 

It would be unfortunate to overemphasize the role of sampling as a 
means of obtaining more and better data with the same inputs. There are 
other approaches. For example, some attention should be given to the 
differing degree of detailed agricultural information needed on part-time 
and residential farms and commercial farms. This may result in sub- 
stantial savings in both census enumerations and tabulations. Currently, 
more than a third of the farms are part-time and residential units. I 
wonder if we need to enumerate, edit, punch, and tabulate local and 
complete data on agricultural operations, such as acreage and production 
of oats, soybeans, number of cows milked yesterday, and so on for these 
farms, In view of the fact that a small part of the income of these farms 
comes from agriculture, and the fact that they represent a small part of 
the total farm production and income, perhaps rather general agricultural 
characteristics would satisfy most local needs for data concerning them. 

We need to give serious attention to providing a better analysis of 
agriculture and farming at the local level from the data obtained in the 
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census. A clear understanding of and intelligent approaches to the fam 
problems require information on at least three major groups of farms. 
(1) Medium to large commercial farms, (2) low-production farms, anj 
(3) part-time and residential farms. If these classes of farms were carried 
separately, costs could be minimized by tailoring the information ob. 
tained and tabulated to the major problems of each of these groups of 
farms. 

This brings us to what I will call the problem of the product mix in 
obtaining better agricultural data. With any given level of total produc. 
tion of agricultural data, it would appear to be reasonable to assume 
that the product could be improved by giving close attention to what is 
becoming more important and changing the emphasis in the questions 
in line with these trends. Two basic trends that have been underway in 
recent decades are (1) the growing importance of off-farm work and 
part-time farming, and (2) the increasing size of commercial farms. Both 
of these trends carry widespread implications. 

Off-farm income sources now account for 45 per cent of the total income 
of farmers. Even on the medium- to high-production farms, income from 
these sources has increased from 13 per cent in 1947 to more than a 
fourth in 1956 according to recent AMS estimates. 

To meet the problem of more information on the income of farm fam- 
ilies from off-farm sources and use of resources in nonfarm alternatives, 
we need more data than we got in 1945 or 1950. But here is a problem, 
The primary information by the census on agricultural and nonagricul- | 
tural income and use of resources was the Farms and Farm People 
report, based on the matching of about two-tenths of 1 per cent of the 
census-of-agriculture farms with the census-of-population data. This pro- 
vided information only at the level of the nation and three major re- 
gions. Such a procedure would be complicated in 1960 if the agricultural 
census is taken in the fall and the population census in the spring. 

But much more important, the current need is for local data of this 
type. This is particularly evident from the experiences and objectives of 
the Rural Development Program. 

The rapid increases in off-farm income and employment of farm fam- 
ilies carries with it the need for increased emphasis on the family and 
labor resource characteristics as related to their farm resource situation. 
Data from the census of population are inadequate because no charac- 
teristics of the farms these people operate are available. The need for 
this information will continue to grow with increased off-farm employ- 
ment and the continued transfer of people into other occupations. It may 
be even more important if we run into a period of increased unemploy- 
ment. 


The primary avenues open to meet this need for the future are: (1) 
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A greatly expanded matching of census of agriculture and census of 
pulation schedules in 1960, and (2) inclusion of more data on charac- 
teristics of farm operator families in the census of agriculture schedules. 

The growth in the size of business units in agriculture has also changed 
our needs for information. The size of commercial farms has increased 
more than 50 per cent since 1940, going from 220 to perhaps 350 acres. 
Along with this, there has occurred a tremendous increase in the purchase 
of nonfarm inputs and capital requirements in farming. These develop- 
ments increase greatly the need for economic data on the business and 
financial side of farming, including mortgage debt, machinery inventories, 
equipment, and production expenses. 

There is a tendency to continue to get information that has once 
been found useful. In view of the recent trends in agriculture, I believe 
that we should reconsider the relative importance of different types of 
questions, In this reconsideration, it should be recognized that many 
things that continue to be of some importance must be considered rela- 
tively unimportant because of the rapidly changing characteristics of 
agriculture. 

Finally, I would agree with the major objectives of Benedict and Kuz- 
nets to bring under wider review some of the problems that are currently 
under study in the Bureau of the Census. Changes are needed. Making 
the correct changes is not easy. Careful review and discussion by all types 
of users are needed. The decisions can have important effects on agricul- 
tural extension, research, and policy. 
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GATT—A COHESIVE INFLUENCE IN THE FREE WORLD 


Joun M. Leppy 
U.S. Department of State 


IVE years ago the future of the General Agreement on Tariffs and 
Trade was at best uncertain. Last October, when GATT celebrated 
its 10th anniversary, it was clear to everyone that “the Cinderella of the 
international organizations’* had become a permanent member of the 
family. In the words of GATT’s Executive Secretary, “today ... we... 
see the GATT established firmly, as a great international institution 
enjoying widespread support.”? 
Few enterprises in the realm of international cooperation have traveled 
a rockier road than GATT. It was born in a period of postwar economic 
turmoil. It was intended at the time as a provisional makeshift, which 
many nations accepted only in the expectation that something better 
would soon take its place.* For years its activities were obscured in the 
shadow of more dramatic international economic programs, such as the 
Marshall Plan, the work of the Organization for European Economic 
Cooperation and the “Point Four” technical assistance program. Because 
it dealt with the sensitive tariff problem, GATT was subject to continuing 
vigorous attack by protected industries in all of its member countries. 
The United States Congress, though not asking the President to remove 
Cinderella from the doorstep, nevertheless looked down its collective nose 
at her, saying in effect that she might not be repulsive but neither was 
she fair. Even GATT’s name was felt by some to carry unfortunate 
connotations, which led well-meaning friends to suggest a rechristening. 


*From an address by Eric Wyndham-White, Executive Secretary of the General 
Agreement on Tariffs and Trade, at the Graduate Institute of International Studies, 
Geneva, Switzerland, in December, 1956. 

* Same. 

*The ITO, or International Trade Organization. Negotiations on the GATT and 
ITO took place simultaneously. GATT was signed on October 30, 1947, and the ITO 
Charter was completed at the Habana Conference on Trade and Employment in 
March of 1948. The ITO Charter was a much more ambitious instrument, covering 
the fields of employment, investment, “eripegpe A agreements and international cartels 
in addition to the commercial policy field to which GATT was confined. ITO, a vic- 
tim of its own ambitions, met y not pass the test of Congressional approval and never 
came into being. 

*In the 1951 extension of the President’s authority under the Trade Agreements 
Act, which is the legislative basis for United States participation in GATT, Congress 
added the following new section: “The enactment of this Act shall not be construed 
to determine or indicate the approval or disapproval by the Congress of the Executive 
Agreement known as the General Agreement on Tariffs and Trade.” This language 
was contained in the Extension Act of 1955. It is to be observed that this Congres- 
sional aside has no operative force for the reason that trade agreements, such as 
GATT is, do not come to Congress for approval or disapproval but are entered into 


by the President under delegated authority. 
228 
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That the fragile GATT institution has not only survived (with its name 
intact) but has grown into an effective influence in international economic 
eations is a remarkable circumstance. The purpose of this paper is to 
examine some of the reasons for GATT’s success. 

Conventional basis for “freer trade.” A modern writer on international 
trade theory has observed that, because of the real or presumed benefits 
which national governments may anticipate from trade restrictions, and 
because of the supervening demands of special interest groups, an inter- 
national free-trade system has a natural tendency to disintegrate and 
must be enforced by some kind of international convention.’ The judg- 
ment holds equally good for modest systems, such as we have today, 
falling far short of free trade. 

In the post-war period the international convention devised for the 
purpose of preventing the disintegration of the movement toward freer 
trade has been GATT. The extent to which it can accomplish this purpose 
is dependent not only on the substance of the “freer-trade” rules which 
it enbodies, but on the observance of those rules by member govern- 
ments. 

To be sure, no set of rules can be inflexible, without various “escapes” 
and safety valves, or the convention would break under the strain 
imposed upon it by the divergent pulls of national governments respond- 
ing to the urgencies of local situations. But neither can the rules be so 
elastic that they fit with comfort whatever nationalistic trade posture a 
government may choose to take, or the convention would be meaningless. 

In any case, the integrity of the convention requires that such rules as 
are agreed upon be observed in reasonable good faith, or be suitably 
changed. Mild rules that are reasonably observed, if not too weak to be 
useful, are a surer guarantee against disintegration than strong rules 
that are flouted. I am satisfied from my own observation of GATT’s 
operation over the past 10 years that GATT’s contribution as a cohesive 
influence in the free world owes much to the common sense with which 
GATT’s trade rules have been applied. GATT’s contracting parties have 
consistently promoted observance of these rules by national govern- 
ments, but they have also agreed to change the rules wherever desirable 
to meet changed conditions or new circumstances. 

GATT as a contract. A distinguishing mark of GATT is that it is a 
convention of contractual obligations between governments which they 
undertake to observe in applying their national regulations to interna- 
tional trade. It will be helpful to what follows to recall briefly the more 
important of these intergovernmental commitments: 

First, the 87 governments which are parties to GATT agree on the 


‘Tibor de Scitovszky, “A Reconsideration of the Theory of Tariffs,” Review of 
Economic Studies, Summer 1942, pp. 89-110. 
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maximum level of the tariffs that they will apply to their imports 
from each other. These tariff commitments are set forth in long and 
extremely detailed tariff schedules. 

Second, the GATT governments agree that absolute import quotas are 
to be abolished as a normal means of protecting domestic industry from 
foreign competition. 

Third, they agree on the rule of nondiscrimination in applying trade 
regulations to imported and exported goods. 

Fourth, they agree that internal trade regulations, such as consump- 
tion or excise taxes, marketing regulations and the like, are not to be 
used as a means of protection against foreign competition. 

These four basic commitments are what might be called the hard core 
of the contractual trade obligations of the GATT convention. There are 
also numerous other trade provisions which fill many pages of the GATT 
document, but it may be said of all of them that they either qualify or 
supplement the four main commitments which have been outlined—the 
ceiling on tariffs, the prohibition against absolute quotas, the rule of 
nondiscrimination, and the prohibition against protective internal de- 
vices. 

GATT as an Institution. So far, GATT sounds very much like the 
usual reciprocal trade agreement, with the difference that it is a multi- 
lateral agreement among many countries rather than a series of bilateral 
agreements between pairs of countries. But if GATT were only a 
multilateral trade agreement and nothing more it is doubtful that we 
should be hearing of it today. What has given GATT life, and has en- 
abled it to serve its member governments effectively in a world of rapid 
economic change, is to be found in another ingredient of GATT—that is 
to say in GATT’s institutional arrangements. 

Now, the GATT instrument made no provision for a formal interna- 
tional organization such as we find, for example, in the Articles of Agree- 
ment of the International Monetary Fund or in the Constitution of the 
Food and Agriculture Organization. There is no word in GATT about a 
secretariat, a budget, a governing body, an executive board or any of 
the usual attributes of international organizations. What GATT did pro- 
vide, however, was that the Contracting Parties to GATT could act col- 
lectively in certain specified circumstances—that is to say, that they 
could take joint action as a group. 

GATT provided, for example, that if a difference of view should arise 
between governments as to the interpretation of any of the provisions of 
the agreement, an authoritative opinion could be given by a majority 
vote of the contracting parties acting as a body. It provided also that if 
some country should raise a tariff or establish a quota in violation of the 
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agreement, thus damaging the trade interests of another party to the 
agreement, the contracting parties as a group could authorize the injured 
country to take back some of the trade concessions which it had granted 
to the offending country, thus restoring the balance of reciprocal bene- 
fits, It further provided that the contracting parties, acting as a group on 
the basis of a two-thirds vote, could waive the trade obligations which a 
government had assumed under the agreement if exceptional circum- 
stances made it wise to do so. It should be noted, however, that GATT 
cannot place a new obligation on any government, nor can it compel any 
government to change its trade regulations to conform with GATT’s 
opinions. 

These institutional provisions of GATT, though not establishing a 
formal international organization, have nevertheless enabled GATT to 
become an effective instrument for settling trade disputes, for promoting 
the application of GATT’s rules for freer trade, and for adjusting the 
trade obligations of GATT to the practical realities of changing economic 
situations. 

It should be added that these various “organizational provisions” of 
GATT have now been brought together in a separate instrument—the 
Agreement on the Organization for Trade Cooperation—and have been 
submitted to Congress. If Congress approves United States membership, 
GATT will become a formal organization like the International Mone- 
tary Fund. If it does not, GATT will have to continue its work without 
the improved facilities which the OTC would provide. 

GATT’s premises. Before looking at some of the substantive activities 
of GATT, it may be in order to say a word about certain of the assump- 
tions which underlie the GATT operation as a whole. These silent prem- 
ises, so to speak, are important to an appreciation of what GATT is 
about. 

One may look through GATT in vain for a specific endorsement of the 
private enterprise system, of the virtues of competition or of the desirabil- 
ity of relying upon free-market forces. Yet the GATT structure is squarely 
based on the assumption that international trade within the free world 
is and should continue to be conducted in the main by private traders 
operating in response to conditions of supply, demand and price in a 
market economy. It is true that GATT recognizes the existence of state- 
trading in a few of its clauses. But these provisions are an attempt to set 
standards for the case of state-trading in particular products. And even 
in such cases the chief standard applied is that government enterprises 
ought to behave as though they were privately operated.° To put the 
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matter another way—if state trading were to become the rule rather than 
the exception within the free world, GATT would cease to have much 
value, or, indeed, much meaning.’ 

Neither does GATT speak in the economist’s language of Promoting 
international specialization in accordance with comparative advantage, 
But the GATT rules are intended to produce this result. If governments 
were now to decide that national self-sufficiency through trade regulation 
should be the goal of policy, GATT would no longer serve a useful pur. 
pose. Governments would have to devise some other means of inter. 
governmental consultation, if indeed consultation would have a place in 
such a nationally-insulated world. 

A third premise of GATT is that each of the governments which belong 
to it, large and small, represents an independent nation with sovereign 
contro] over its own trade regulations and policies. GATT’s work, there. 
fore, is accomplished through negotiation, reconciliation, and the per: 
suasive power of community opinion. The notion of “supranational power” 
finds no basis in the GATT instrument and is alien to the GATT tradition, 
This is one of the reasons why the criticism sometimes heard of GATT 
voting system of one-country one-vote has so little point. It should be 
noted also that as a practical matter decisions are most frequently made 
in GATT not through the voting process but by a kind of consensus 
approaching unanimity. 

Possibly the most significant way in which GATT acts as a cohesive 
influence in the free world lies in these silent premises themselves. For 
the premises reflect an important degree of underlying philosophical 
agreement among a large number of nations representing all continents 
and all stages of economic development. It is a matter of no small signif- 
cance that countries as widely separated in size, economic condition and 
culture as, for example, Germany and Ceylon, or Norway and India, find it 
preferable to allow their national trade regulations to be debated in the 
GATT forum and in the light of the GATT philosophy rather than run 
the risks of unilateral action. 


GATT’s Work 


1. Stabilizing and Reducing Tariffs. For a number of years GATT was 
thought of as being almost exclusively limited to tariffs. While there is 
now a wider appreciation of its activities in other fields, GATT’s work in 
reducing and stabilizing tariff levels is still regarded—and correctly so- 


"It is noteworthy that only one of the GATT countries—Czechoslovakia—has 4 
complete governmental monopoly of foreign trade, and even that country was on a 
private enterprise basis at the time when it negotiated for participation in GATT 
(1947). GATT relations between the United States and Gasdindoralth were severed 
by the joint action of Contracting Parties, at the request of the United States, in 1951. 
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as its most characteristic function. In a series of negotiations, the first of 
which began with the establishment of GATT in 1947 and the most 
recent of which was completed in 1956, GATT countries have exchanged 
tariff concessions on some 60,000 tariff items affecting about $40 billion 
of world trade. GATT countries together conduct about 80 per cent of 
the total trade of the free world and about half of their trade has been 
made the subject of GATT tariff concessions. 

After World War I tariff levels went up all over the world, with the 
destructive results which are still remembered. After World War II, 
thanks to GATT, they have come down, and the benefits are being 
increasingly realized. There is little doubt that GATT’s action in the 
tariff field has not only stimulated international trade directly but has also 
helped bring about improved economic conditions necessary to the 
removal of other types of trade barriers, particularly quantitative restric- 
tions. 

2, Combating Quantitative Restrictions. The job of eliminating quanti- 
tative restrictions on international trade has been slower and tougher. 
GATT’s most important exception to the rule against quantitative restric- 
tions is that which permits the use of import quotas by countries in 
serious balance-of-payments difficulties. Since nearly every foreign coun- 
try could claim this dubious distinction in the early post-war years, foreign 
quota systems were almost universal and discrimination against dollar 
exports was the general rule. Almost from the beginning of GATT there 
have been consultations at GATT meetings about these restrictions and 
their discriminatory application. At times the outlook seemed dim indeed 
as financial disequilibrium persisted, punctuated by periodic currency 
crises. Gradually, however, the pattern of restrictions began to loosen. 
Postwar economic recovery, the salutary work of the International Mone- 
tary Fund, the increased freedom of trade and payments within Western 
Europe promoted by the Organization for European Economic Coopera- 
tion and European Payments Union, and the persistence of the GATT 
contracting parties in pressing for the removal of restrictions—all of these 
forces helped to bring about a substantial degree of trade liberalization 
in the years 1953-1957. Full currency convertibility is not yet in sight, but 
restrictive exchange systems are being steadily dismantled and the rule 
of nondiscrimination is coming into its own. Governments faced with 
payments difficulties these days are less inclined to resort to trade 
restrictions as the automatic cure, and more disposed to adopt the 
necessary financial and monetary measures to restore equilibrium. For 
this some share of the credit must be given to GATT. 

3. Settlement of Complaints. The GATT’s contracting parties, which 
have now met at 12 major business sessions, have found it necessary to 
devote increasing attention to the settlement of complaints. Of the 35 
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articles which make up the GATT instrument some two-thirds COnsist 
of detailed trade rules which each of the 87 GATT governments jg ¢. 
pected to observe. It is no wonder that problems of interpretation haye 
arisen with considerable frequency, numerous disputes have occurred, and 
trade obligations have had to be adjusted in several instances, In the 
handling of these problems between governments, GATT’s performance 
has been little short of outstanding, a fact which has been responsible 
in large measure for the confidence it today enjoys. 

It should be observed at this juncture that GATT has been given no 
municipal powers by its creators, the national governments. It has no 
mandate to patrol the highways in search of traffic violators. It is up to 
country X, if it thinks that country Y is acting contrary to GATT’s provi- 
sions, to bring the matter to GATT for discussion. Only then does GATT 
take cognizance. 

There is hardly a member government of GATT which has not brought 
one or more trade complaints in the GATT forum or has not had con- 
plaints brought against it. In the great majority of these cases the com- 
plaints have been settled in a manner satisfactory to the contending 
parties and also in conformity with GATT’s rules. Complaints about 
Australian fertilizer subsidies, discriminatory internal taxes in Brazil, 
excessive Freach import duties, Greek duties on phonograph records, 
Swedish anti-dumping duties, German potato tariffs—these are a few of 
the many issues which the GATT machinery has successfully handled. 
And for each one of these, many more trade quarrels between govern- 
ments have been quietly disposed of on the side in the knowledge that if 
necessary the GATT procedures could always be invoked by the com- 
plainant in the case. 

Because of the shortness of the remaining time, I am going to skip over 
some admittedly important areas of GATT’s activities—such as its actions 
in waiving the trade obligations of member countries*—in order to get toa 
current issue of great significance, namely the European Common Market. 


GATT and the European Common Market 


In January the treaty establishing the Eurpoean Economic Com- 
munity was put into force. Over a period of years the six economies of 
Germany, France, Italy, Belgium, the Netherlands and Luxembourg 
will be gradually merged into a single market. The potential importance 
of this market to world trade is obviously great. In terms of population 
it means 160 million customers. In terms of imports the six countries in 
1957 imported from other countries about $14 billion in goods, or some- 
what more than the total of U.S. imports in that year. Clearly, the way 


* Mr. Schwenger’s paper deals with certain aspects of this function of GATT in 
connection with U.S. agricultural import restrictions. 
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te European Common Market develops will have major effects on the 
of international trade. 

GATT’s rules recognize the advantages to world trade of common 
market arrangements, provided that such arrangements do not result in 
raising barriers against other countries and provided that they result in 
cross-the-board competition within the common market itself. 

GATT and the European Common Market therefore conform in their 
broad objectives. The job will be to fit the two together in detail. The 
single tariff of the common market will have to be fitted into GATT’s 
rif schedules through the negotiating process. GATT countries will 
have to be satisfied as to how the common market countries are likely 
to coordinate their policies on other trade barriers, such as in the field of 
agriculture. Problems will arise as a result of the association with the 
common market of the French and Belgian overseas territories in Africa, 
with potential repercussions on world trade in coffee, cocoa, bananas and 
other primary products. 

This work is already under way. At GATT’s most recent session in late 
1957 the contracting parties created a common market committee to 
begin the careful task of exploring all these aspects of the new trade 
relationships which will be created in order to assure that the trade of 
the free world will be facilitated, and not hampered, as the common 
market arrangements come into being. 

Without GATT the development of the common market in Western 
Europe could become a mixed blessing indeed, with the danger that its 
undoubted political and economic advantages for Western Europe might 
be materially offset by unnecessary damage to the trade of other countries 
in the free world. With GATT in being, there is an opportunity to secure 
reasonable assurance that the common market will re-enforce rather than 
detract from the movement toward trade liberalization in general. 


Garden Paths 


It is possible to gain some insight into the GATT record by looking 
: - few of the garden paths along which GATT might have strayed, but 

id not. 

One of these, which opened up invitingly at the very outset—in 1946-47— 
was the tempting notion that a purely consultative organization, unaccom- 
panied by difficult trade rules and painful tariff concessions, would be a 
much easier thing for governments to negotiate than the GATT project. 
Wouldn’t it be better, went the siren song, to leave these hard economic 
decisions to a later time when the world would have recovered from 
wartime economic dislocations, when financial systems would have 
straightened themselves out and when there would be a general atmos- 
phere of prosperity? It is easier to answer these beguiling arguments now 
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than it was when GATT was born in 1947. The answer is very clear—if the 
governments which negotiated GATT had failed at the time to do what 
they did, the chance that the liberal trading system provided by GatT 
would be in effect now would be a very remote one. It is very doubtful 
that the GATT instrument could be negotiated from scratch today. And 
the beneficial economic effects of GATT’s trade barrier reductions would 
have been missing over the intervening years. 

Another garden path was the defeatism a few years ago about import 
quotas. GATT, it was said, should give up the doctrinaire approach of 
trying to enforce its prohibition against protective import quotas. Instead, 
it should accept the inevitable fact that quota systems are here to stay 
and try to liberalize trade by negotiations for the elimination of particular 
quotas in return for particular tariff concessions. 

GATT was wise to stick to its basic principle that quota systems should 
not be used for protective purposes and that particular quotas should be 
only exceptionally allowed. For the GATT principle is now beginning 
to pay off. With persistence and patience it seems likely to be the winner 
in the long run. And whether it is or not, international trade will be better 
off for the continuing effort. 

A third garden path led to the green fields of agriculture. This was 
the idea that protectionism and regulation appeared to be so pervasive 
in the agricultural economies of all countries that it seemed hopeless to 
try to carry out meaningful trade obligations for agricultural products. 
The waiver for agricultural restrictions granted to the United States was 
cited as a leading case in point .Therefore, it was suggested, why not drop 
agriculture from GATT entirely? 

It must be admitted that agricultural commodities present a problem of 
special difficulty. The reduction of barriers to international trade in agri- 
cultural products has encountered numerous obstacles and many setbacks. 
Yet the GATT contracting parties surely chose the best course when, 
during their basic review of GATT’s rules in 1955, they concluded that 
continued efforts to liberalize world agricultural trade were essential to 
the very life of the instrument. Despite restrictions on a number of agri- 
cultural products, a substantial volume of world trade in agricultural 
products moves with relative freedom. For many countries, including the 
United States, agricultural exports are of great importance. A trade pro- 
gram which failed to safeguard these exports and seek to broaden them 
could hardly be defended on economic or political grounds. 

Finally, I would list under the heading of garden paths the temptation 
to gloss over the real economic and trade problems which have come 
before GATT, in the presumed interests of diplomatic harmony. It would 
have been all too easy for GATT to sweep such problems under the bed 
in the hope that they would be forgotten. To be sure, the GATT institu- 
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tion has trod carefully. It has prudently forborne from pressing for the 
rigid application of GATT rules under any and all circumstances and 
from asking for solutions which do not accord with political and economic 
realities. Yet GATT has not ducked its responsibilities or compromised 
the integrity of its rules. Trade complaints and trade problems are care- 
fully analyzed and fully debated with the end in view of reaching con- 
clusions on the merits. This tradition, now well established, has had much 
to do with making the GATT of genuine economic advantage to its mem- 
bers and not merely a forum for futile debate. 


Summation 


GATT has not fulfilled the hopes of idealists or free traders. On the 
other hand, it has done more than cynics would have believed possible 
or high protectionists would like. GATT’s work can be summed up as 
a substantial measure of practical accomplishment. As the instrument 
through which a large number of free nations have continued to move in 
a common direction toward freer international trade, and by means of 
which they have been able to settle their trade controversies in an orderly 
and friendly way, GATT has contributed its share toward greater political 
cohesion within the free world. If GATT were to go out of existence 
tomorrow, the free nations would have to construct something like it 
to take its place, or find themselves once again in an era of trade warfare 
and unrestrained economic nationalism. 
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SYNTHESIS OF TRADE AND AGRICULTURAL POLICY IN Gatr« 


RoBerT B. SCHWENGER 
U.S. Department of Agriculture 


T MUST be a matter of satisfaction that this program, 10 years after 
GATT (General Agreement on Tariffs and Trade) went into effect, 
should be presented under the sponsorship of the American Farm Eo. 
nomic Association. During those 10 years, the members of this Associa 
tion have rallied to the support of the GATT and its trade-expansion 
objectives. Many of them have given the American public and Congress 
the benefit of their testmony that American agriculture stands to benefit 
greatly from GATT—as an export industry, as a seller to American indus. 
trial society which prospers with trade expansion, as a consumer of 
imported products, and as an integral part of the American economy. 
But this testimony as to benefit to agriculture has been over-shadowed 
by the impression generally conveyed that there is a conflict between 
GATT and agriculture. More specifically, it is said that GATT envisages 
the elimination of quotas that restrict imports and of subsidies that stimu- 
late exports, while our price-support programs require just such import 
quotas and export subsidies. Sometimes this is presented as a conflict 
of law; our farm legislation requiring one thing, GATT another. Some- 
times it is presented as a conflict of basic policies: laissez-faire on the 
trade side; government intervention on the agriculture side. The conflict 
is often said to be irreconcilable. 

This impression of conflict, whether of policy or of program, has dis- 
turbing repercussions. It is used as a criticism of United States agri- 
cultural programs. It is an effective weapon for attacking GATT. It 
confuses efforts to use our surpluses constructively in countries that need 
them but lack the resources to purchase them in sufficient amount. An 
idea having such unfortunate effects deserves close examination. And 
it does not stand up. 

The words “conflict” and “inconsistency,” and especially “irreconcila- 
bility,” express, at best, only one aspect of the truth. The most significant 
fact about the relationship of GATT to agricultural programs is very 
nearly the opposite. GATT contains a set of provisions drafted for the 
specific purpose of reconciling the essential rules of trade expansion with 
the essential requirements of agricultural support programs—not just 
price-support programs but all kinds of farm support programs. The 
purpose of this paper is to suggest that greater emphasis on those pro- 
visions and more economic analysis addressed to their application can 


* The views expressed are the exclusive responsibility of the author. They do nol 
express government policy or have official sanction. 
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contribute to international cooperation and understanding and toward a 
synthesis of policies in dealing with agriculture-trade problems in the 


Free World. 
The Underlying Agreement 


If one considers the circumstances in which GATT was negotiated, 
it is obvious that it had to be drawn so as not to conflict with agricultural 
programs. In 1947, even though agricultural products were scarce and 
human need was great, the producers of the world lived in real fear of 
surpluses. Production was being restored in the war-devastated areas and 
the technological advances of the war period were being applied in wider 
and wider areas. Farmers remembered 1921 and the years that followed. 
In order to get maximum production for urgent present needs, therefore, 
almost every government gave its farmers some sort of guarantee against 
future income declines. As a result, when it came to trade-expansion 
undertakings, no government could make a commitment that would inter- 
fere with its programs for living up to its farm guarantees. Moreover, each 
government feared that, when surpluses did appear, the farm programs of 
the other governments would hurt the trade of its farmers, and it insisted 
that GATT prevent this. The various national farm programs differed 
greatly, but GATT had to reconcile them all with one another and with 
trade-expansion before governments would accept it as a basis for working 
together in economic peace. 

The provisions that were finally accepted for this purpose are scattered 
through GATT, but they were conceived in considerable part as a unit. 
Though they are not complete or perfect, their intention is clear enough 
if they are looked at as a whole. The underlying points of agreement 
might be summarized as follows: 


(a) In agriculture, as in other sectors of the economy, resources should be 
used fully, and production and trade should be expanded according to 
an economic pattern. This objective will be furthered by reducing gov- 
ernment intervention in trade. 

(b) When there are agricultural surpluses not susceptible of removal in a 
reasonable time by the response of demand and supply to severe price 
decline, governments often intervene to support domestic agricultural 
incomes. 

(c) To the extent that a farm support program distorts production and trade, 
the government should be fair—in setting quotas, subsidies, and all the 
rest—to the legitimate trade interests of other GATT countries. The 
principal criteria of fairness are: 

(i) Trade in previous representative periods, and 
(ii) Changes in comparative international advantage.’ 


"Expressed variously as the shares of trade “which might reasonably be expected 
. . in the absence of (trade, marketing or production) restrictions” (GATT, Art. XI, 
Paragraph 2, concluding section); “relative productive efficiency” (GATT, Art. XI, 
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(d) When a difference arises as to what is fair in a specific commodity case 
the interested GATT governments are to consult with one another and 
seek agreement. Intervention pursuant to agreement among the inter. 
ested governments is generally exempted from the detailed GATT mlg 


That's about it. Conflicting theories were compromised. Various nation] 
panaceas cancelled one another out. The result was just an agreement 
to live fairly together and keep in touch so that we can understand one 
another and cooperate as we work toward the best use of our farm 
resources. The provisions spelling out this agreement are in force among 
36 countries doing over three-quarters of the world’s trade. 

In the confusion that has marked international economic relations 
generally in the turbulent postwar decade, governments have been slow 
to apply GATT agriculture provisions. But they are doing so more and 
more as time passes and as they find the challenges and compulsions of the 


present-day world bringing them back to the simple GATT logic and | 
realism. Currently they are elaborating and clarifying their common | 


understanding of the provisions in a number of ways. There is still a good 
way to go. Discussion among economists is helpful. 

The next part of this paper discusses the detailed GATT provisions, 
first on import quotas and then on subsidies, that bring out the under- 


lying agreement regarding agriculture. 


Import Quotas 


As concerns import quotas, GATT provisions appear rather precise. 
In practice, however, they have developed toward flexible application 
on the basis of fairness and reasonableness. 

Article XI lays down the general rule that there shall be no import 
quotas, but it makes a permanent exception for import quotas on an 
agricultural commodity provided that (a) domestic production or market- 
ing of the commodity is also restricted, and (b) imports are permitted the 
share of the domestic market they would have had if there were no 


Notes and supplementary provisions); satisfying requirements from the most effective 
and economic sources (GATT, Art. XX, Notes and supplementary provisions, — 
to Resolution 30 (IV) of 28 March 1947 of the U.N. Economic and Social Council, 
referring in turn to the Report of the First Session of the Preparatory Committee of 
the United Nations Conference on Trade and Employment, p. 36, Art. 53, principle 
5); and envisaging a share even for a country which had none historically (GATT, 
Art. XVI, Section B, Paragraph 3, Notes and supplementary provisions). 

* As chairman of an interdepartmental working group kee with drafting trade- 
agriculture provisions that might meet wide intergovernmental acceptance, the author 
of this paper had an opportunity to bring together a statement of the argument look- 
ing to the above points of agreement. That by-product of the original drafting of 
GATT provisions on agriculture was published in the February, 1945, issue of the 
Journal of Farm Economics and was incorporated by Dr. O. B. Jesness in “Readings 
on Agricultural Policy,” 1949. 
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restrictions on production, marketing or imports. In determining that 
share, it is provided that there shall be considered: (a) the representative 
historical share that imports have had, (b) changes in relative productive 
efficiency, and (c) any other special factors that may be affecting the trade. 
fan interested government so requests, the restricting government agrees 
to consult with it regarding adjustment of the quota according to these 
criteria. 

At first there was no problem. Food and fiber were scarce. Farm prices 
were high. Pressures for import restriction obtained little support. When 
surpluses did appear, however, it turned out that only the dollar countries 
were expected to comply with the quota provisions. The others, including 
the great agricultural importing countries of Western Europe, were in 
balance-of-payments difficulties. It is not at all clear that GATT rules 
permit greater agricultural protectionism under balance-of-payments 


for the same commodity year after year. But the world sympathized with 
these countries, and their extreme quotas, usually coupled with efforts to 
expand their domestic production, went largely unchallenged.* By 1950, 
however, the CPs (for “Contracting Parties,” ie. Member Governments 
in GATT-ese) were sufficiently disturbed at this turn of events to publish 
a report pointing out the widespread misuse of balance-of-payments 
quotas and suggesting methods of carrying out the obligation to remove 


| them as rapidly as possible.® Beginning in 1952 (as required in the 


balance-of-payments provisions of GATT) the CPs held consultations 
to keep the quotas under scrutiny. Looking back, it is interesting to note 
the different sources, just in the United States, of opposition to starting 
these consultations: There was concern that European recovery might 
be hindered; there was concern that protective quotas the U.S. might 
adopt could become the subject of consultation; some United States com- 
modity groups hoped to export more under aid programs than by getting 
quotas enlarged; and some proponents of trade expansion were concerned 
that GATT might fail and be discredited. However, the consultations 
were started, and they have grown in importance. The consultation tech- 
nique appears to be proving itself in the world of today.’ But there are 
still many quotas protecting agriculture behind a balance-of-payments 


* This last provision is in Article XIII, paragraph 4. 

“The use of balance-of-payment quotas by underdeveloped countries in place of 
development quotas is not dealt with in this paper. It raises a question about the 
CATT provisions not usually associated with agricultural policy. 

*“The Use of Quantitative Restrictions for Protective and Commercial Purposes,” 
CATT, Geneva, July 1950. See especially pages 12 and 18. 

*For a report from the point of view of United States agriculture, on the special 
balance-of-payments consultations held last June, see Foreign Agriculture Circular 
FATP 22-57 of September 18, 1957. 


242 Rosert B. SCHWENGER 


facade—even in some countries coming out of their balance-of-payments 
difficulties. This is a continuing~problem. 

On the United States side, there has been relatively little use of import 
quotas on agricultural products not restricted domestically in one way or 
another. In only a few cases has the fairness of the quotas been seriously 
challenged. From the first, however, there was apprehension over Arti. 
cle XI in the United States, where agricultural production had expanded 
so greatly for war and relief needs. It was thought that GATT criteria 
of fair shares of the market might be used to force a return to out-of-date, 
prewar patterns of production and trade. In the discussion, much was 
made of resentment against the foreign quotas which were keeping out 
our farm products year after year. Old slogans, such as the “American 
market for the American farmer,” were revived. It was feared that for- 


eigners might sell in the U.S. at any price just to get dollars. In this _ 


situation, it was widely believed that there is a legal conflict between 
GATT and Section 22 of the AAA. Technically, GATT requires that agri- 


cultural import quotas be matched by domestic restrictions, while Sec- | 


tion 22 requires quotas to prevent interference with programs whether or 
not they restrict domestically. But technical conflicts can be removed if 
there is no basic conflict involved in them. Essentially, therefore, the 
question is whether the fair share of the market of the GATT under. 
takings would constitute interference with a program in the meaning of 
Section 22. Since neither is a precise measurement, reasonableness on both 
sides in a specific situation can probably avoid basic conflict. But there 
was great confusion about it. Congress finally made clear that, if there 
were to be an actual conflict in a specific case requiring decision, Sec- 
tion 22 was to prevail over GATT commitments.’ Meanwhile, some of 
the specific actions taken under Section 22 were held by the CPs to 
impair U.S. tariff concessions. One government (the Netherlands) was 
adjudged to have demonstrated a measurable amount of specific damage.’ 

In this situation, both sides—that is, the European importers with 
balance-of-payments quotas but the prospect of no balance-of-payments 
difficulties to justify them, and the United States with quotas on some 
supported commodities with no domestic production or marketing con- 
trols—took steps toward restoring the underlying GATT understanding. 
Each asked the CPs to waive GATT quota obligations. Each declared its 


"Edwin G. Martin, “The Conflict Between Foreign-Trade Agreements and Price- 
Support Programs,” Cornell Law Quarterly, Vol. XXXVII, No. 1, Fall, 1951. 

The value equivalent of 13,000 tons of flour. The United States had at first pro- 
tected some agricultural products under its wartime absolute quota powers (designed 
for the sharing of scarce products but extended for protection). These restrictions were 
later transferred to the Section 22 authority, without enough change, in the Nether- 
lands instance, to satisfy the CPs as to their fairness. 
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intention to make a real effort to alter the situations requiring the quotas. 
Fach agreed to discuss the matter regularly with the CPs. The CPs 
agreed. They granted a temporary waiver for the so-called “hard core” 
of agricultural quotas that could not be removed for protective reasons 
when a government emerged from balance-of-payments difficulties, pro- 
yided there would be a clear demonstration of need in each commodity 
case, provided that the restricting government would undertake to de- 
velop and apply measures to ensure the elimination of the restriction over 
a “comparatively short” period of time, provided it would give a fair and 
reasonable share of the market to other countries and would not discrimi- 
nate against dollar countries, and provided it would submit an annual 
report to serve as the basis for an annual review by the CPs.° The United 
States, on its side, was given a waiver from GATT obligations for any 
action required by Section 22, provided that the U.S. would review any 
quota at the request of a GATT government, give notice of the considera- 
tion of, and decisions regarding, any new or modified restrictions, remove 
or relax restrictions as soon as circumstances permit, and furnish an an- 
nual report to serve as the basis for an annual review by the CPs.*° The 
US. stated that Section 22 was needed to control abnormal imports 
attracted by support programs and that the United States would continue 
to seek a solution of the problem of surpluses. 

In the annual reviews under the Section 22 and “hard-core” waivers 
and in the related balance-of-payments consultations, official attitudes 
become less doctrinaire and more understanding of specific problems— 
less legalistic about domestic production control and more insistent on 
reasonableness and fairness—less certain about elimination of import 
quotas and more firm about accountability for their administration. In this 
way, the basic GATT understanding is being clarified and developed. 
Opinion is being focused. Informed analysis by economists and sensitive 


*There is much of interest for economists in the criteria discussed in the report 
of the GATT Working Party which recommended the terms of the waivers for Bel- 
gium and Luxemburg, the two countries which have thus far qualified. Basic Instru- 
ments and Selected Documents, GATT, Geneva, February 1956, pages 102-113. 

“In spite of the waivers, it should be noted, governments whose interests are 
harmed by the quotas can, as the Netherlands does, obtain approval for compensation 
or for withdrawal of concessions to the extent that they can prove damage. GATT is 
essentially a contract between governments (a) to maintain certain tariffs at not more 
than specified levels and (b) not to take any nontariff action harmful to one another’s 
trade interests. The general provisions regarding quotas, subsidies and the like are 
guides toward the kind of nontariff action which will avoid such harm—or impair- 
ment, as it is called. The less intervention, they point out in a general way, the less 

. A violation of a general provision, where no harm can be shown, may be dis- 
cussed by the CPs; but no claim for compensation or withdrawal will be approved. 
On the other hand, if there is measurable harm, a claim for equivalent compensation 
or withdrawal may be approved even though the general provision has been waived— 
even, in fact, where there is no violation. 
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theoretical discussion in this field should help delineate perimeters of 
fairness and evolve criteria of abuse. 


Subsidies 


The original GATT provisions on subsidies, unlike those on quota, 
were deceptively general. They went largely unheeded by some and over. 
observed by others, until the growth of surpluses led to danger of economic 
warfare, Currently, governments are moving back toward the underlying 
GATT understanding in several forums. Progress seems most promising 
in FAO (the United Nations Food and Agriculture Organization), 

Article XVI provides that a member government shall notify the CPs 
of a subsidy which operates to increase exports or to reduce imports, 
It undertakes to discuss with any other GATT government, on request, the 
possibility of limiting the subsidization so as to avoid serious prejudice 
to the interests of other GATT countries. The intention is that consulta. 
tion thus begun shall be pursued until agreement is somehow reached, 


In addition, there are some provisions relating just to export subsidies, | 


which I will come to in a moment. Let me first note that this obligation 
to consult with countries whose interests are affected extends to all gov. 
ernment subsidies—indeed, to all support programs. The GATT text 
reads, “any subsidy, including any form of income or price support, which 


operates . . to increase exports . . . or to reduce imports.” Writers dealing | 


with the advantages of programs of direct payments supplementing pro- 
ducer incomes as a method of farm support" sometimes claim that such 
programs avoid conflict with GATT because they require neither im- 
port quotas nor export subsidies. But the advantages over other farm- 
support techniques, however great they may be, cannot alter the fact 
that these programs tend to give the domestic producer an absolute 
advantage in competition, both for the domestic market and for the export 
market. If the programs are open-end,—i.e., if their stimulation to do- 
mestic production and marketing is not limited in some effective way- 
they distort trade and may seriously damage the trade interests of com- 
peting foreign producers. Under the GATT provisions, the government 
operating such a program obliges itself to discuss with other govert- 
ments the limiting of the program to avoid such prejudice. Income- 
payments programs seem peculiarly adapted to the farm-support needs 
of importing countries. The governments which use them extensively 
(e.g., the United Kingdom) have been reluctant to report them and to 


"This is sometimes associated in discussions with the imposition of a tax on the 


first domestic processing of the commodity as a source of the money for the income | 


payments—also claimed to avoid conflict with international trade interests. 

* As a matter of fact, under Article XXIII, a GATT government undertakes to 
consult sympathetically with any other GATT government which considers that the 
benefits of GATT are impaired for it by any situation whatever. 
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submit to inter-governmental discussion as to the extent to which imports 
are inhibited by them. But the GATT undertaking is clear. It is my 
view that, as confusion over the GATT agriculture provisions clears away, 
the logic of events will work toward its observance. The underlying 
GATT understanding could not prevail if answerability for unfair damage 
to trade could be avoided merely by altering the form of a farm-support 
program. 

There were originally no separate GATT provisions regarding export 
subsidies. A text had been agreed to, but it was discarded. It was a draft- 
ing nightmare which bore the marks of a struggle between U.S. negoti- 
ators who would not agree to the elimination of export subsidies and 
negotiators for some of our agricultural competitors who insisted on 
eliminating them. The last-minute compromise condemned export subsi- 
dies in general but permitted them on agricultural products as long as they 
did not take more than an equitable share of world trade for the subsidized 
producers. The main criteria of equitability were the share in a previous 
representative period and the desirability of expanding exports from the 
most effective and economic sources. These provisions, drafted more 
intelligibly, were subsequently incorporated in GATT. 

But discussion of export subsidies by the CPs proved almost as diffi- 
cult as discussion of income-payments subsidies. Governments which sub- 
sidized exports indirectly—as by foreign-exchange manipulation, bilateral 
agreement or special deal—were reluctant to report. Even some paying 
export subsidies in a direct form found reasons for not reporting. The 
payments offset exchange-rate complications, or they were made by a 
government-sponsored monopoly or quasi-governmental board for which 
the government would not answer. The GATT text itself specifies three 
types of export subsidy which it does not cover. There was great con- 
fusion as to what a subsidy is, wherein it differs from private dumping 
and how it affects competing interests. 

Meanwhile, some governments with fixed price supports withheld 
export subsidization and accumulated stocks, while others expanded their 
shares of world markets. Stocks rose to peak levels. There was widespread 
fear that they would be dumped on the world market unfairly. There 
was an ominous quality of asperity in the exchange of public remarks 
among friendly countries—as though they were on the verge of economic 
warfare. But reasonable council prevailed and restraint was exercised. 
In the Committee on Commodity Problems of the FAO the question of 
defining an export subsidy was avoided by focusing discussions on govern- 
ment surplus disposal abroad, whether or not the method was recognized 
as an export subsidy. Some principles of surplus disposal were drafted, 
and were accepted by governments. Like the GATT provisions, they 
emphasize shares in a representative base period and the “normal” pat- 
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tern of production and international trade. They put more stress on th. 
desirability of increasing consumption and less on comparative advantage 
A special committee was set up to meet frequently for consultation on 
specific surplus-disposal actions. There are still a number of governmen, 
aids to export not reported, but the discussions appear to be widening 
In particular, they are tackling the problem of using surpluses to help 
development progress in underdeveloped countries without stirring y 
a hornet’s nest among established trade interests—a long sought combina. 
tion. Economists are giving increasing attention to these questions and 
can help greatly. 


What is Fair? 


It will be noted that the GATT provisions look to friendly intergovem. 
mental consultation to settle differences as to whether a given quota or 


subsidy is fair to the trade interests of the other GATT countries, The | 


CPs almost always accept agreement among interested governments as 
conforming to the GATT, even if it involves the violation of the GATT 
rules. They are not concerned whether the agreement is reached for- 
mally or informally—in bilateral discussions, in GATT consultations or 
in some other intergovernmental forum. It may even be tacit, if the 
governments so desire. But if no agreement can be reached in any forum, 


the CPs themselves estimate the share of the market which is fair ina | 


given case—and, if there is injury on the basis of that estimate, they wil 
approve withdrawal by the injured government of a commensurate value 
of trade concessions. 

GATT does not favor formal international commodity agreements, but 
in a situation of burdensome world surplus, it permits government 
measures under such an agreement to satisfy the criteria of fairness—and 
it excepts such measures from GATT provisions—provided that the agree- 
ment conforms to certain principles approved by the United Nations Eco- 
nomic and Social Council.'* This is a key to the thinking of the negotiators 
of the GATT agriculture provisions. In the preceding paper Leddy 
pointed out the basic GATT premise that principle reliance in trade 
matters should be on the responses of private individuals to conditions 
of supply, demand and price in a market economy. GATT agriculture 
provisions recognize that some farm commodities at some times may be 
characterized by special difficulties—such that, when price declines; the 


*The agreement must not exclude any interested country and must give equal 
voice in its decisions to importing and exporting countries. It must treat fairly with 
all countries so that no government is forced to intervene in self-defense. It must be 
reviewed every three years. It must operate openly in all respects and must look 
toward supplying the commodity increasingly from the most economic sources. GATT, 
Article XX, Paragraph 1, Subparagraph (h) and Notes and Supplementary Provisions 
thereto. The above summarizes only the more important of the U.N. principles. 


In 


vision 
effort 
The 

of fe 
parti 
Gove 
with 
CIC’ 
of st 
pros 
the 
FAC 
of 1 
evid 
lasti 
belie 
gove 
coul 


246 
meché 
enous 
those 
their 
thinks 
on th 
the tr 
farm 
there 
requi 
They 
prog 
for t 
whi 
pert 
| worl 
"port 
Tegu 
Gov 
page 
extel 


S ON the 
vantage 
ation on 
‘ernment 
ridening 
to help 
rring up 
oOmbina. 
ions and 


rgovern- 
quota or 


ies, The | 
nents as 


e GATT 
hed for- 
tions or 
t, if the 
y forum, 
fair ina 
hey wil 
te value 


nts, but 
ernment 
ess—and 
agree: 
ms Eco- 
sotiators 
Leddy 
trade 
nditions 
‘iculture 
may be 
nes; the 


ve equal 
irly with 


must be | 


look 
GATT, 
rovisions 


oles. 


TRADE AND AGRICULTURAL Poticy 1In GATT 247 


mechanism of the market economy may not restore farm incomes fast 
enough to satisfy some governments, and they may intervene actively in 
those portions of the market economy for the commodity falling within 
iheir national jurisdictions—each doing in its part of the market what it 
thinks will set the matter straight. GATT agriculture provisions are based 
on the premise that such intervention should not be at the expense of 
the trade of other countries. Thus, there is no basic conflict with domestic 
farm support programs. GATT provisions have no bearing on whether 
there should be supports or what form the supports should take. They 
require only that, if there are supports, they shall be fair to other GATT 
countries, and that fairness shall be a matter of discussion and agreement. 
They are thus calculated to limit and reconcile conflict over national 
programs and to minimize disintegrating effects on the world market 
for the commodity . 


Conclusion 


In concluding, I would like to suggest that the GATT agriculture pro- 
visions are capable of playing a useful background role in Free-World 
efforts to meet the challenges and opportunities of our exciting times. 
The importance of having a set of ground rules regarding the relation 
of farm support programs to trade expansion and to one another is 
particularly great at the present time when programs are so numerous.* 
Governments are groping for common understanding in a dozen forums 
with an imposing array of initials; GATT, CCP, FAO Council, ICCICA, 
CICT, OEEC, ICAC, IWA, International Sugar Council, and a variety 
of study groups, subcommittees and working parties. And more are in 
prospect. Last month the CPs set up a group of four experts to analyze 
the world commodity situation for them and, almost simultaneously, the 
FAO Conference decided to undertake a study of the international effects 
of national price policies. This proliferation of forums is partly an 
evidence of the complicated subject matter and the difficulty of achieving 
lasting agreement between governments on specific commodity trade. I 
believe, however, that it is also an outgrowth of confusion as to where 
governments stand on simple basic principles. I am convinced that it 
could be helped by focusing on the underlying GATT understanding to 
which so many governments have subscribed—and by amplifying and 
perfecting and especially by firming that understanding. 


““Government intervention in agriculture . . . is standard practice throughout the 
world, .. . Practically all Free World countries today provide price and income sup- 
Port to agriculture, . . . Practically all countries rely heavily on some forms of trade 
regulation to carry out their policy objectives.” “Agricultural Policies of Foreign 
Governments,” U.S.D.A., FAS, Agriculture Handbook No. 132, September 1957, 
pages 1 & 2. Taken out of context, this may overstate the case, but it is indicative of 
extensive intervention. 
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The prospect of food and fiber enough for all—offered by modem | titati 
technology—is transforming what has been only a mystic vision for the | latere 
low-income millions of the world into a secular determination driving cone 
governments (and sometimes flouting economists). The high-income coup. | half 
tries are taking up the challenge to make their trade institutions serye | the t 
the aims of those populations. It is in the Free World that agriculture js | restt 
producing abundantly—not elsewhere. It is in the Free World that we | to af 
have surpluses. But our efforts to put them to constructive use—to derive | freed 
benefit from our present productive superiority—which may prove transient | tion, 
—are hampered by fears for commercial interest. Small fears can hobble | the! 
great efforts. The GATT provisions and FAO principles contain criteria A 
for measuring commercial interest and undertakings to protect and ad. | and. 
vance it. Properly followed up, they not only can reconcile agriculture | theif 
and trade policies; they may actually lead to a dynamic synthesis which | o th 


will facilitate getting on with the big job. certe 
TI 
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DISCUSSION: GATT A COHESIVE INFLUENCE IN 2 

THE FREE WORLD* “ps 

Oscar ZAGLITS field 

Foreign Agricultural Service and 


As Leddy has described GATT, it is not an arrangement for 100 per | gulp 
cent free trade; nor is it an “inflexible set of rules.” But it is an effective | gig, 
instrument for facilitating mutually beneficial expansion of trade. 

At the time when GATT was negotiated, the volume of world exports | pyin 
was roughtly equivalent to its low prewar level. By value, world exports | jnty; 
amounted then to about 50 billion dollars. By 1957, their value had risen |  gtic 
to 100 billion dollars, mostly because of a phenomenal increase in the | of y 
volume of world trade. tura 

Many factors have contributed to this increase. Thus, it is not possible } cyt 
to measure, in terms of a definite figure, the contribution made by GATT. | Jp | 
Yet, it seems reasonable to conclude that world trade would have ex- agri 
panded less if GATT had not united the principal trading nations of the | tab] 
world in the pursuit of policies working, as Leddy has noted, toward “in- | ix 
ternational specialization in accordance with comparative advantage.” T 

To appraise the change in world trade conditions brought about by | thin 
what Leddy has termed “the premises of GATT,” we need only to compare |  yoic 
the interwar experience with that after World War II. Then, the tariffs | the 
of many countries were raised to higher and higher levels and, from the | cap 
‘thirties on, tariff protection was reinforced by extensive recourse to quan- | oth 


* The views expressed in this paper are those of the author. 
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titative import restrictions. In contrast, after World World II, the multi- 


 Iateral negotiations under GATT resulted, as Leddy has pointed out, in 


concessions by many countries on some 60,000 tariff items, or on about 
half of the trade among those countries. Initially, the value of many of 
the tariff concessions was impaired by the extensive quantitative import 
restrictions that countries in balance-of-payments difficulties continued 
to apply. In recent years, however, most of the industrial countries have 
freed a large part of their imports from quantitative restrictions. In addi- 
tion, they have considerably liberalized the administration of many of 
the remaining restrictions. 

A number of countries experienced new financial difficulties in 1956 
and 1957. Yet, with two or three exceptions, they have avoided tightening 
their trade and exchange controls. Instead, they have attacked the causes 
of those difficulties by means of disinflationary policies. GATT and IMF 
certainly deserve credit for this change in attitude. 

The most important new development confronting GATT at this junc- 
ture is the creation of a common market of six European countries. This 
will be one of the major matters before GATT for years to come. Leddy 
has briefly described the principal problems that will arise therefrom. 
I would like to add a few words about the problems in the agricultural 
field, Five of the six countries, namely Germany, France, Italy, Belgium 
and Luxembourg, have at present highly protectionist agricultural poli- 
cies. Even in the sixth country, Holland, government intervention in agri- 
culture is of a comprehensive nature. There are, however, substantial 
differences among the six in the type and degree of government inter- 


_ vention in agriculture. Therefore, it has not been considered feasible to 


bring about a common agricultural market simply by means of reducing 
intra-area tariffs and liberalizing intra-area trade restrictions. Special tran- 
sitional arrangements in the Common Market Treaty permit the imposition 
of minimum import prices and provide for expanding intra-area agricul- 
tural trade by means of long-term contracts. Ultimately, a common agri- 
cultural policy and common agricultural institutions are to be developed. 
In their common agricultural policy, the six will aim at increases in 
agricultural efficiency and at more rational production patterns. Inevi- 
tably, a high degree of discretion has been granted the institutions of the 
six in the agricultural field. 

The way in which this discretion will be used will, of course, affect 
third countries as well as the six. Many agricultural exporting countries 
voiced fears in this respect at the recent GATT session. Spokesmen for 
the Common Market, on the other hand, stressed that, as productive 
capacity and levels of income rise, the six wil] increase their imports from 
~ countries. The composition of these imports is likely to change, 
owever. 
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An understanding has been reached at the last GATT meeting for cop, 
tinuing consultations between GATT and the institutions of the six op 
agricultural as well as on other matters. The task of reconciling the Com. 
mon Market agricultural policies and GATT will be even more diffu} 
than that of reconciling GATT and the U. S. agricultural policies, | share, 
however, the hope that the consultations with GATT offer, as Leddy has 
said, a reasonable assurance that the Common Market will not detract 
from the movement toward trade liberalization but rather will reinforce 
this movement. 

Thus, these consultations should help American agriculture in its efforts 
to maintain and, where possible, to expand its European markets, 


DISCUSSION: A DECADE OF GENERAL AGREEMENT 
ON TARIFFS AND TRADE 


Ernest T, BAUGHMAN 
Federal Reserve Bank of Chicago 


The papers presented by Leddy and Schwenger cover somewhat dif- 
ferent territory but have much in common. That the General Agreement 
on Tariffs and Trade (GATT) has survived its first 10 years is acclaimed 


as quite “remarkable.” To hear the instrument described as “a permanent | 


member of the family” of international institutions is somewhat reassuring 
At the same time, it is somewhat disconcerting that so much emphasis is 
placed on the fact of survival itself. Granting that GATT was “born ina 


period of economic turmoil,” has been obliged to travel a “rocky road” and | 


was accepted initially by many nations “only in the expectation that some- 
thing better would soon take its place,” we nevertheless must look beyond 
longevity for a measure of usefulness. The papers possibly could have 
served up a somewhat richer broth on this count. 

Apparently the greatest contribution of GATT, and it is by any measure 
a substantial one, has been the provision of a forum in which public 
opinion can be marshalled in support, or opposition, of specific inter- 
national trade policies and practices. A central operating principle ap- 
pears to have been to “keep disputants talking and eventually they must 
agree” on something which will not be so far afield of the “silent premises’ 
on which GATT is based that it cannot be endorsed. 

Agricultural surplus disposal is recognized as presenting both a thomy 
problem and an opportunity to provide assistance to low-consumption 
areas. Reference is made to a growing interest in the search for techniques 
of expanding world food and fiber consumption “without competing un- 
fairly” for markets. However, there is reason to doubt that efforts to fit 
agricultural surplus disposal programs into a framework of essentially 
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ommercial international trade can be expected to show satisfactory 
results, Surplus disposal programs which seek to achieve increased con- 
sumption in low-consumption areas probably would be much more effec- 
tive if considered foreign aid at the outset and handled as such. This 
would go a long way toward eliminating their interference with the com- 
mercial trade in agricultural commodities. It will be most unfortunate if 
CATT, in its attempts to digest government financed surplus disposal 
programs within the framework of “commercial” trade policy, finds it has 
tackled an insurmountable obstacle. 

Leddy includes the “garden path” of agricultural protectionism in a 
list of tempting byways which could easily have resulted in a permanent 
and disastrous detour for GATT and gives some hint of a feeling of un- 
easiness relative to the exceptions granted agricultural commodities and 
the possible future impact of these exceptions on GATT. 

Schwenger, on the other hand, holds the view that the exceptions 
ranted agricultural commodities were necessary and justifiable and 


| further, that there is no significant “inconsistency” or “conflict” between 


the GATT provisions and national agricultural programs. In a precise, 
legalistic sense this apparently is true. In a broader sense, however, as 
Schwenger recognizes, there is a widely held view that basic conflicts do 
exist between the principles and objectives of relatively free trade and the 
raiment of nationally determined prices for commodities produced for 


| export. 


Schwenger takes the very practical position that GATT recognizes 
the existence of national agricultural support programs, and that the cur- 
rent need, therefore, is to move ahead on the trade front by developing 
additional objective means of bridging the gap between “liberal” inter- 
national trade policies and the trade postures which result from “national- 
istic” agricultural programs. These may be found, he suggests, within the 
framework of objective measures of “what is a fair share” of the market. 

A major question arises, however, as to what is the best method of seek- 
ing further reductions of barriers to international trade in agricultural 
commodities. Does it lie in the direction of attempting to develop objec- 
tive criteria for judging “what is a fair share” for each country with respect 
to every time period and every commodity? Or does it lie in bringing to 
bear the maximum possible influence to minimize national programs 
which tend strongly to interfere with international trade? Experience 
under U.S, agricultural programs provides little support for the view 
that market sharing concepts, based largely on “representative” historical 
experience, can show the flexibility required to provide an effective dis- 
tribution of supplies which vary both seasonally and annually, and to 
achieve for consumers the benefits of technological advances and shifts in 
comparative advantage. 
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This discussant cannot escape the feeling that the structure of inte. 
national trade in agricultural commodities remains shaky—that basic gop. 
flicts of policy and objectives do exist. GATT undoubtedly has Made a 
significant contribution to the easing of trade barriers and the avoidance 
of serious outbreaks of competitive subsidization of exports. Given ep. 
tinued forbearance on the part of the United States and other important 
exporting countries, it may continue to enjoy a considerable degree of 
success. However, the building of a firm structure of international trade in 
agricultural commodities may require a foundation which is more readily 
susceptible of definition, more flexible, and more impersonal than are 
international agreements as to “what is a fair share” of particular markets 
Certainly it is to be hoped that continued discussions and negotiations 
within the framework of GATT, or similar international institutions, will 
make further positive contributions to the freeing of world trade, in agi. 
cultural as well as manufactured commodities and minerals. 


DISCUSSION: A DECADE OF GENERAL AGREEMENT 
ON TARIFFS AND TRADE 


GreorceE L. MEHREN 
University of California 


These two papers represent the opinions of two government officials 


who have been associated with GATT continuously since its initiation 
some 10 years ago. The opinions may well be valid. However, neither 
paper is so written as to compel acceptance of the conclusions set out by 
the authors. Both papers suffer from severe analytical limitations. Neither 
paper purports to be analytical in structure. While there is explicit 
advocacy in both papers, the argument is not supported by appropriate 
logical development. There are fallacies—even for advocacy. Both papers 
indicate that certain trade occurrences contemporary with GATT must 
therefore have been caused by GATT. Presumably, the conclusions must 
have been developed either from some empirical analyses or from some 
process of logic. These bases are not specified and can therefore neither 
be supported nor refuted. Finally, the papers omit references to important 
facts which are crucial to the limited theses of the authors. 

The first of these two papers is a description of the origins, objectives, 
procedures, premises, and, implicitly at least, the results of GATT. Its 
thesis—insofar as it can be specified—holds that GATT has contributed 
significantly to “. . . preventing the disintegration of the movement toward 
freer trade . . .” and to abolition or at least to minimization of absolute 
import quotas and of internal programs used as protective devices. It is 
the opinion of the author that GATT has “become an effective instrument 
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for settling trade disputes, for promoting . . . rules for freer trade, and 
for adjusting .. . obligations . . .”; for maximizing private trading patterns 
and the related production patterns within irreducible limits of state trad- 
ing; for reducing tariffs; for reducing quantitative barriers insofar as 
balance of payments and other exceptions permit; and for interpretation 
and settlement of disputes. There is assertion of the necessity to fit the 
European common market into the GATT framework by effective co- 
ordination of tariff schedules, other barriers, and overseas or colonial 
policies. F inally, there is a listing of pitfalls which GATT has avoided. 
This is a promotional paper. Taken alone, it offers no basis to appraise 
the validity of its conclusions. 

The second paper is also straightforward advocacy. Perhaps more so 
even than the first, it is larded with loaded terms. There is a first-para- 
gaph plug for this Association tied into a paper-length plug for GATT. 
The prevailing and presumably false notion that GATT and domestic 
monopoly programs are fatally inconsistent is disapproved as provocative 
of foreign criticism, impeding legislative approval of GATT, and as a 
block “when we try to put the blessing of our farm abundance to con- 
structive use in foreign countries. . . .” This leads to two theses: (1) existing 
GATT provisions reconcile their apparent hostility to domestic farm policy; 
and (2) “greater emphasis” and “more economic analysis” of these provi- 
sions would yield “cooperation and understanding” and a “synthesis of 
free-world policies toward agriculture-trade problems.” The first thesis 
is not analysed empirically nor is it really established as argument. The 
second one is not so stated that it could be tested at all. The author 
holds that “an agreement to live fairly together and keep in touch” limits 
the apparent inconsistency as time brings nations to appreciate the “logic 
and realism” of GATT. There is a brief description of administrative 
mechanism in GATT to determine the market shares supposedly defining 
‘faimness.” However, the permanent exceptions of GATT with respect to 
import quotas on agricultural commodities are noted. The author believes 
that subsidies which might limit or distort trade are becoming less viru- 
lent. This is the substance of the second paper. Its author then concludes 
that the GATT special agricultural provisions: (1) play a “useful back- 
ground role in free-world efforts to meet the challenges and opportunities 
of our exciting times; (2) “supplement and reinforce” the free-private trade 
goal; and (8) really do not conflict with domestic support programs. 
Finally, he notes “confusion as to where governments stand on basic 
principles,” 

Certain basic facts of farm and food products trades do not seem to be 
considered, It is a fact that the free world is paralleled by another group of 
nations with which private trade is not generally possible. There are and 
long have been serious impediments to private trade within the free 
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world, and these afflict agriculture especially. Impediments are not a 
associated with balance-of-payment difficulties or even with autarchy, 
If the effects upon domestic agricultural programs of the GATT special 
provisions be innocuous as the authors imply, the reverse Proposition 
certainly does not seem to be tenable. If any support program of any type 
in agriculture really bites—or really does anything—there will necessari] 
be the administrative equivalents of Section 22, Section 32, PL480 o 
similar programs. This is a theoretically inevitable conclusion. It is amply 
supported by a long history in many countries. Monopolistic domestic 
programs are fundamentally hostile to any private trading pattern, either 
domestic or otherwise. It is unfortunate that no reference was made to 
these facts or to their theoretical bases in either paper. These omissions 
engender confusion with respect to basic principles. 

No economist can object to advocacy, even before a professional group, 
However, advocacy should be supported either by logical manipulation 
or by empirical testing or both. Neither test is met in either paper. Domes- 
tic agricultural programs in many countries have for many years had 
massive impact on trade. Merely to assert that the GATT provisions really 
do not limit these domestic programs is not to establish that these pro- 
grams do not limit either GATT or trade. This latter is a relevant issue. 
There are all-encompassing trade restrictions on food and farm products 
throughout the world. What are the implications of these facts and their 
theoretical bases to the theses of these two papers? 
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CHANGES IN THE AGRICULTURAL ADJUSTMENT 
PROGRAM IN THE PAST 25 YEARS 


O. B. JESNEsS 
University of Minnesota 


HE entry of the government into active efforts to raise or support 

farm prices in the market place came in late 1929 in connection with 
operations of the Federal Farm Board under the provisions of the agri- 
cultural marketing act. This legislation followed agitation for govern- 
mental participation in price making during much of the decade of the 
1920's. 

The development of farm programs is an evolutionary rather than a 
revolutionary process, A new program does not spring suddenly into full 
bloom. The procedure is to draw on earlier programs or proposals, drop- 

ing out some features, adding others. Thus, the agricultural marketing 
act included ideas drawn from the McNary-Haugen, the export-debenture, 
the allotment plan and others. 

The Farm Board was most unfortunate in the selection of its natal 
day. The members had scarcely gotten their chairs warm before the 
sharp break in the stock market in late October served notice of a decided 
turn for the worse in the economic outlook. Events forced the Farm Board 
into attempts at price stabilization for which it was not well prepared or 
equipped. Its operations consisted largely of employing its revolving fund 
to hold commodities, particularly wheat and cotton, in sufficient amounts 
to keep the prices at or near existing levels. Had the Board foreseen the 
severity and length of the depression, it might have been more cautious 
in its venture in this field. However, its members and staff apparently 
shared the general feeling expressed in the hopeful political slogan, 
‘Prosperity is right around the corner.” Outlook statements of the U. S. 
Department of Agriculture in late 1929, bolstered the hope of the Board 
that wheat prices might be appreciably improved by spring. Besides, the 
Board was hardly a free agent in deciding whether or not to enter the 
market, in view of the fact that the agricultural marketing act was the 
administration’s response to the farmers’ “prayers for relief.” 

Under more favorable conditions and with a better kit of tools, the life 
of the Farm Board might have been prolonged but the end result would 
have been the same. It passed out of existence as far as price operations 
were concerned with the change of administration in 1933. Its demise 
can hardly be described as being in a blaze of glory nor as having occas- 
sioned too much mourning. In fact, the Board was not given credit for the 
demonstration it provided for public edification of the absurdity of en- 
deavoring to maintain an arbitary price without any means of curbing 
supplies or of disposing of accumulations. This demonstration paved the 
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way for the agricultural adjustment act of 1933, creating the Agricultural 
Adjustment Administration as an agency within the U. S. Department of 
Agriculture. 

This act illustrates the evolutionary process. It was not, as some seem to 
have imagined, a case of leaders in session hammering out a completely 
new program. It was, instead, a case of bringing together a wide Variety 
of ideas from earlier proposals. It drew on the experiences of the Farm 
Board, not only in giving emphasis to adjusting output and supplies but 
in price-support operations. It embodied vestiges of the earlier McNary. 
Haugen bills, the export debenture, the allotment, the rental and other 
plans. Drain on the public treasury was to be avoided by making the 
operations “self-financing” by means of processing taxes. The idea was an 
adaptation of the equalization fee of the McNary-Haugen plan, but with 
the assumption that the tax would be passed forward to the consumer 
instead of being collected from the farmer. 

While “parity” was not specifically so designated in the act of 1988, the 
concept was outlined. This was an adaptation of a proposal embodied in 
the earlier forms of the McNary-Haugen bills. The Commodity Credit 
Corporation was established early as the operating agency. While more 
extensive than the operations of the Farm Board, its functions have had 
much in common with the earlier one. 

One important addition to the act of 1933 was provisions for adjust- 
ing production in recognition of the point clearly demonstrated by the 
Farm Board's experience that excess supplies were depressing prices and 
that output had to be adjusted to make price supports effective. The 
emphasis has continued to be on “adjustments” rather than on “controls.” 
The idea during the past quarter century has been that of inducing 
adjustments by means of incentives rather than by compelling curtail- 
ments. Criticisms are aimed at the failure to get sufficient results rather 
than at the public sharing in the costs of adjustment. 

The Agricultural Adjustment Administration took over at or near the 
bottom of the depression trough when things were so bad that most any 
change had to be for the better. It consequently was in a position to share 
in the credit for improvement instead of suffering the fate of the Farm 
Board in being washed over the depression brink. It also received co- 
operation from the weather because severe drouths, especially in 1984 
and 1936, helped to curtail output for the time being. , 

The agricultural adjustment act and its companion legislation, th 
national industrial recovery act, both were felled by decisions of the 
Supreme Court in 1936, that they were unconstitutional. The bitter 
criticism of the Court by the administration might have been tempered 
by an admission that the result was to require some drastic changes in 
operations which were falling short of fulfilling promises. In fact, the 
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administration indicated that the decision speeded changes which had 
peen planned. A rather popular view is that the Court found the process- 
ing taxes to be unconstitutional. Had this been the case, it would have 
heen relatively simple for Congress to appropriate replacement funds. 
The Court, however, cut off the program at its roots by holding that the 
constitution had conferred no power on the federal government to control 
agricultural production, hence this was a matter belonging with the 
individual states. The processing taxes then were invalid because they 
were being collected for a use which was unconstitutional. 

This forced the administration and Congress to seek major replacement. 
The idea of inviting the states to undertake adjustment, using federal 
funds, was considered but found impracticable. One answer was the soil 
conservation and domestic allotment act of 1986 to broaden the objective 
of the conservation program to include improvements in farm prices and 
incomes, with major reliance on incentive payments to get farmers to 
shift acres in surplus crops to “conservation” crops. Provision also was 
made for payments to farmers for engaging in certain approved practices 
and the resulting agricultural conservation practice (ACP) payments have 
continued since. 

The agricultural adjustment act of 1938 represented a return to a more 
formal price support program. It specifically named and defined “parity” 
and instituted price supports on “basics” on a flexible scale, from 52 to 
75 per cent of parity. Hope for effecting curbs on volume for these crops 
was lodged in acreage allotments and marketing quotas. Most of the 
subsequent legislation relating to price supports have been amendments 
to the act of 1938; so it continues to occupy a major role. One significant 
change in basic thinking between 1933 and 1938 is worth noting. The 
act of 1983 had a section which indicated that it was intended to remain 


in force only during the depression. The earlier emphasis had been on 
| recovery from depression. The act of 1938 provided price programs of 


amore permanent nature. 

The severe drouths of 1934 and 1936, while they did not result in any 
general shortages, created some apprehension lest real shortages might 
develop. This provided a favorable climate for the unveiling by Secretary 
of Agriculture Henry A. Wallace of his “ever-normal granary.” The prob- 
lem, however, was not one resulting from “weather” surpluses occasioned 
by unusually favorable seasons, but one of recurring surpluses for which 
the ever-normal granary was not the answer. Its appeal to the public 
probably helped make acceptable the continuing piling up of stocks in the 


hands of the CCC. 


By the late 1930's, accumulations of wheat and cotton were reaching 


| levels where the term “ever-abnormal granary” was being suggested as 
more appropriate. An earlier observation of the late George F. Warren, in 
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one of his typical epigrams, was being fulfilled. He epitomized the eye. 
normal granary by saying “easy to fill; hard to empty.” Had not World 
War II intervened, corrective steps would have been needed, either by 
reducing support levels or by imposing more effective controls. One can 
only speculate on what action might have been taken. Price supports then 
were still viewed as experimental and modification might have been more 
palatable politically than has been true in recent years. 

War stepped up demand for many farm products so that their prices 
soon rose above support levels. Concern shifted from surpluses to threat 
of shortages and from price boosting to price and wage ceilings to con. 
tain inflation. The world was relatively well-supplied with wheat during 
the early years of the war. The CCC stocks, however, were consumed 
by using considerable quantities for livestock feed to help meet the 
demand for animal products and in the manufacture of industrial alcohol 
for synthetic rubber to offset the loss of natural rubber. 

Congress changed the objective of the program from that of raising 
prices to farmers to that of providing incentives to farmers to produce for 
war needs. This involved specifying supports for a wide range of farm 
commodities at 90 per cent of parity. These were to remain in force until 
two years after the end of hostilities, presumably to give farmers a 


breathing spell during which to adjust to the anticipated smaller peace- | 


time market. 

Had this wartime provision been permitted to expire on December $1, 
1948, supports at 52 to 75 per cent would have been restored on basics 
and those on some other commodities would have been dropped. Con- 
gress, however, in the act of 1948, extended the 90 per cent supports to 
1950 and provided a range from 60 to 90 per cent after that. The act of 
1949 extended the 90 per cent level to 1952 and narrowed the range 
thereafter to 75 to 90 per cent of parity. A further extension in 1952 


kept the flexible provisions of 1949 from going into effect before 194 | 


at which time Congress authorized as an interim step a range of 824 
to 90 per cent for 1955. 

Demand for farm products abetted by our aid program remained strong 
for several years after the war. In fact, a major share of the expansion in 
wheat acreage came in this period, reaching a peak of 84 million acres in 


1949. Price supports continued largely as stand-bys during this period. | 


Apparently more than a few concluded that the high level of supports 
accounted for the relatively favorable income position of agriculture 
during these years and this may have increased resistance against sub- 
sequent lowering of supports. 


By 1948 and 1949 some indications of surpluses were returning and | 


the process of rebuilding stocks was resumed. The Korean outbreak gave 
demand another temporary boost and this helped give the incentive levels 
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of support a longer life span. We showed unwillingness to face the fact 
that incentive supports were unsuited to a situation which called for 
downward adjustments, not expansion. 

The Soil Bank Act of 1956 gave evidence of an awakening realization 
that the farm income problem could not be solved by price manipulation 
but that some real adjustments in capacity to produce were needed. The 
Administration at first viewed the proposal with considerable doubt but 
later seemed to find a version more to its liking. This is not the place for 
a detailed review of the soil bank. In brief, it has two major features, the 
acreage reserve and the conservation reserve. The former is intended to 
hold out of production for market some good land used for basic crops 
temporarily to bring current production below current disposals in order 
to move excess storage accumulations. The conservation reserve aims at 
longer-run removal from crop production of enough land to bring capacity 
to produce more nearly into balance with available markets. The incen- 
tives for farmers to put land into the soil bank are payments from public 
funds appropriated for that use. These are intended to replace the income 
which the farmer could expect to receive if he used that land for crop 
purposes and to cover a considerable share of the costs of converting crop 
land to other uses. 

Some corollary programs should be noted in passing in order to round 
out the picture. It was realized quite early that prices supported above 
market levels would draw products from other countries to our markets. 
To head this off, Congress in 1935 added section 22 to the farm legislation, 
authorizing and directing the administration to restrict imports which 
threaten to interfere with price support operations. Import quotas or 
fees may be imposed on specific imports to this end. On the other hand, 
exports have been and are being viewed as outlets for our surpluses. 
Disposal of surpluses abroad at prices below those maintained at home 
was the core of the McNary-Haugen and export debenture plans. Au- 
thority for doing this was included in the act of 1933 and has been 
continued in more recent legislation. In addition, Public Law 480 and 
several other acts have made even more specific provision for such 
exports, including sales for foreign currencies, barter and donations. The 
initial domestic allotment and other earlier proposals were in essence two- 
price systems in that they contemplated sales of the domestic allotments 
of producers at higher prices than any production not so covered. Formal 
two-price proposals have been advanced. The International Wheat Agree- 
ment is, in effect, such an arangement. The Secretary has discretion to 
use such a program for rice, and the cotton export program dictated by 
act of Congress in 1956 is a two-price operation. 

Section 82 of Public Law 320, seventy-fourth Congress, set aside an 
amount equal to 30 per cent of import duty collections for use in en- 
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couraging exports and for expanding domestic consumption of fan 
products by diverting them from normal channels of trade. The schoo] 
lunch and other programs for distribution of food, while they have their 
nutritional aspects, owe a good deal of their origin and support to farm 
surpluses. A food stamp plan was in operation for a time before the wa 
and interest in its revival is expressed from time to time. 

Space and time do not permit a detailed review of all types of activities 
coming under the head of or related to the matter of agricultural adjust. 
ment. However, the above somewhat sketchy review is believed adequate 
to trace the major changes and to draw some conclusions with respect 
to the lessons we may have learned, or failed to learn, from these opera- 
tions. 

One point which stands out clearly is that prices and price relationships 
have held the spotlight throughout the entire period. This is not too sur 
prising because the farmer assigns much weight to prices as a factor in 
his income. He views price as something almost entirely beyond his 
influence, and this feeling is intensified by his tendency to assume that 
others have greater power to fix their prices than often is the case. Atten- 
tion to price hence appeals to the politician as a way to gain favor with 
farm voters. 

The fact that farm prices tend to fall faster than prices in general when 
depression strikes, lends weight to the idea of “restoring” prices. What 
shall you restore them to? What shall be the bench mark? The idea of 
using a relationship between the wholesale price index and farm prices 
was advanced by the developers of what took shape as the McNary- 
Haugen bill. The Bureau of Agricultural Economics during the 1920's 
developed indexes of prices received and paid by farmers and employed 
the ratio between the two as an indicator of price relationship. Congress 
accepted this as a suitable basis for price supports and the idea of “parity 
price” was born. The identity of the person who hit on the designation of 
“parity” has not been established, but it is difficult to see how he could 
have found a term more suggestive of right and justice. The parity con- 
cept has almost attained the rank of a shrine in some agricultural circles 
with the result that it is difficult to get acceptance of any real objective 
analysis of its limitations as a price guide. The record of the past quarter 
of a century is that it has not been too difficult to alter the parity formula 
when the result was favorable to the farmer or to a given farm commodity. 
There has been much greater “dragging of feet” when the proposed 
change would have the opposite effect. Thus, “modernization” of the 
parity formula was highly acceptable to producers who would benelit. 
Others have delayed acceptance because it would operate to their dis- 
advantage. It is easier to accept the concept of “parity” for the individual 
than to apply it among individuals and lines. This misses the point that 
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arity to be meaningful cannot be personalized but must be generalized. 

There was a good deal to be said for raising prices from their depres- 
sion lows in 1933. However, efforts have continued to center on price ever 
since. The program started in 1933 at least paid lip service to the idea 
of “adjustment.” This was the highly advertised additive which was to 
overcome the lack in the Farm Board endeavor. But the downward adjust- 
ment of output did not have the appeal of better prices. Folks liked the 
cure but not the remedy. One unforgettable lesson learned from the 
“Jaughter of the little pigs” and the plowing under of cotton was that any 

rogram to solve surplus situations by destroying farm products is unac- 
ceptable to the public generally. Evidence also has accumulated over the 
years that in spite of what they may say, farmers do not view with 
enthusiasm production restrictions with real teeth in them. Growers of 
basic crops have voted for marketing quotas when they have been pro- 
claimed, and this has been heralded as indicating acceptance of curbs. 
There is strong suspicion, however, that what they really have voted for 
is continuance of price supports and have accepted the restrictions to get 
the supports. One wonders whether the vote for quotas might have dis- 
played less enthusiasm had there been a requirement that diverted acres 
must be kept out of use. 

Past production records provide a convenient base for acreage allot- 
ments; so historical bases have been and continue to be employed. They 
attach rights to produce to specific farms and land. Politically and admin- 
istratively the effects of this on making production adjustments among 
farms and regions have been largely ignored. Applied generally and 
rigorously, such a program would tend to freeze agricultural production in 
a pattern of the past. It interferes with the speed of changing to fit new 
technology. For example, indications are that in the case of cotton, allot- 
ments may have placed a drag on shifts to areas better suited to mechani- 
zation. The placing of a lower limit on acreage allotments appears to 
have been a factor in spreading the production of tobacco among more 
growers and shrinking the average size of this enterprise. Is it any 
wonder that one hears criticisms of the program as one penalizing the more 
ficient for the benefit of others? Capitalization of “rights” to produce 
into farm and land values is a natural result. The gain of this goes to the 
owner when he sells rather than to benefit future operators on that land. 
Was this the objective of Congress? Again, the conclusion seems to be 
that we find some of the lessions of experience difficult to absorb. 

The situation since the war has not been one comparable to the depres- 
sion 1930's. The picture is clear. The capacity to produce in some lines is 
in excess of the readiness of the market to absorb. This is due in part to a 
carry over of war-induced expansion, but the primary cause is advancing 
technology and mechanization which have stepped up agricultural pro- 
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ductivity remarkably since 1940. Continuation of incentive supports alsy 
has played a part. They have made it profitable to produce goods fo, 
which there is no real market home. They have priced some products oy 
of part of their market. Replacement of United States cotton by expan- 
sion of cotton in other countries is an illustration. Another is the stimulys 
to synthetic fibers provided by supported cotton and wool. Wheat has 
been priced out of the feed market to a considerable extent. The appreci- 
able replacement of butter by margarine certainly has not been unrelated 
to comparative prices affected by price supports. 

We have bestirred ourselves to try to recapture the foreign market by 
cut-price and other sales. After we had invited other nations to take up 
the slack when we priced ourselves out of some of the world’s cotton 
markets, we expressed surprise that they should take umbrage at ow 
bargain selling. We brag about the record agricultural exports of last 
year while assuring other exporters that we are only being “competitive” 
We rush to inform the public about our record exports but speak in 
whispers regarding the cost to the public of achieving this record. We 
urge other countries to earn the needed dollars by trading and then we 
impose quotas on imports and engage in export dumping operations. 

One lesson we apparently have been hoping we would not need to leam 
from our experience of the last 25 years is that there is no easy, painless 
or costless solution to the farm problem. We can hardly escape the 
inconsistency of asking the public to provide supports for continuing 
wheat and cotton production at such volume that even with foreign 
dumping at considerable cost to the public, large accumulations remain. 
We do our best to look the other way when someone points to the obvious 
line of attack—fitting capacity to produce to the available market. We may 
call attention to the decided cut in acres in both wheat and cotton but 
have a hard time ignoring the fact that acre cuts show up only modestly in 
output cut. We soft-pedal the fact that by not restricting other uses of 
acres diverted from basic crops we have expanded feed grain production 
with threats of burdensome meat supplies to follow. We have been 
spreading, rather than remedying the surplus problem. 

Acre allotments and marketing quotas are suitable for temporary cur- 
tailment if effectively operated. They do not fit a situation calling for 
more permanent adjustment in given lines. They spread the cut over 
producers of the affected commodity generally and over the area generally 
rather than being selective. They take out minor portions of farms rather 
than the entire unit. The soil bank could be a more realistic adjustment 
device were it not so often viewed as crop insurance, a conservation 
program or as a means of distributing money rather than a way to buy 
adjustments. We have not yet accepted the need for highly selective 
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operation of the soil bank with the amount of adjustment bought with 
ublic money serving as the sole guide. 

There is widespread unwillingness to face up to the fact that over- 
capacity calls for adjustment in human as well as other productive 
resources: Disparity between farm and nonfarm incomes is cited as 
i stification for a farm program, but without willingness to accept the 
idea that to the extent there is persistent disparity an important remedy 
is that of aiding and encouraging those who have better earning oppor- 
tunities elsewhere to take advantage of them. Many rally around the 
flag of the “family farm” often with only the haziest notion of what 
they are fighting for or against. 

In developing the picture of disparity, little compunction is shown over 
using averages of all farm people even though less than half produce 
nearly all of the market supply. The 60 per cent producing little or noth- 
ing for sale and consequently benefiting little, if any, from government 
price programs become the basis for getting such programs for the com- 
mercial producers; and then some of the people who have argued for 
these programs on income grounds protest that the “big fellow” is getting 
the lion’s share. 

Anyone who shows lack of enthusiasm for the price programs which 
have been in vogue may expect to be accused of being a devotee of the 
‘free market.” It apparently is overlooked that the market is functioning 
for the larger share of farm products.’ The market is man-made and man- 
operated, It is not perfect. The real issue is over whether the long run 
gain will be greater from relying more on the market and from seeking 
to improve its operations than from increasing the role of government in 
marketing and pricing. 

Some are finding it expedient to shift emphasis to the idea of providing 
the farmer with effective “bargaining power” to offset the power assumed 
to be general in other lines. It is indisputable that the individual farmer 
plays such a small role in the market that by himself he has no measur- 
able bargaining strength. It does not follow, as even some economists 
argue, that an easy solution is for government to provide the farmer with 
bargaining power. It is conceivable, but rather improbable, that govern- 
ment could enforce such restrictions on rights to produce and sell that a 
considerable measure of monopoly gains in farm prices might result. 
However, income involves quantity as well as price. For the individual 


‘Migration from farms has been taking place during much of our history, but 
even with the accelerated movement of recent years it has not attained the rate 
needed to achieve a balance in resource use within a reasonable period. 

“The six basics provided only 24 per cent of farmers’ cash receipts from all com- 
modities in 1956, Even when other products receiving direct supports are included, 
they total less than one-half. 
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farmer to gain appreciably from such operations, the number participatin 
must be restricted. In other words the right to farm and entry into farm. 


ing would need to be subject to drastic government restrictions if the | 


individual farmer were to secure any important gains from monopoly, 
No one is heard advocating such a program. Whether such rights were 
tied to the land or assigned to individuals, they would soon acquire a 
capital value which would benefit largely the first possessor. Moreover 
such a scheme would almost inevitably lead to rigidities in agriculture 
which would tend to make it more static instead of remaining highly 
dynamic. 

Worship of price supports takes emphasis away from other activities 
which will help improve upon the agricultural situation, Farmers are the 
victims of various kinds of instability. Some result largely, as is true 
of cattle and hog cycles, from decisions of farmers themselves. Some are 
due to uncertainties of weather. Others result from ups and downs in the 
rest of the economy. Farmers have such a stake in high level stability 
in the economy generally that policies and programs which help promote 
this desirable end have an important place in the picture. These include 
measures to avoid inflation as well as depression. 

As observed earlier, farm programs are an outgrowth of evolutionary 
changes rather than being the offspring of startling, revolutionary 
changes. But if that evolutionary process is to function in the direction 
of attaining improvement at a high rate, there must be greater willingness 
to profit from experience than has been demonstrated during the past 
quarter of a century. There also is call for more statesmanship and less 
playing of politics in dealing with the “farm problem.” 

Farmers have not been sharing fully in the “boom” experienced by 
much of the rest of the economy for the past several years. The cost- 
price squeeze is real, not imaginary as far as farmers are concerned. 
However, sympathy for the farmer does not require that one subscribe 
blindly to any or every farm program which may be proffered. If con- 
cern for the farmers’ plight is to ripen into real improvement, more atten- 
tion needs to be given to the causes and less to treating consequences. 
We need programs which will achieve and retain a balance between 
capacity to produce in different lines and the available markets. 
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AGRICULTURAL ADJUSTMENT RECONSIDERED: 
CHANGES NEEDED IN THE NEXT 25 YEARS* 


Marion CLAWSON 
Resources for the Future 


UR nation has had a complex and continuing program for agri- 

cultural adjustment, including agricultural price enhancement, for 
more than 25 years, and it has been the subject of continuing and major 
discussion during these years. 

Under these circumstances, it is impossible for any speaker at a meeting 
such as this to say much, if anything, which is wholly new. I am not 
going to try to be novel or sensational. Everything I will say here will 
have been said, or at least suggested, by some speaker or writer on agri- 
culture during the past several years. My aim will be for a balanced 
review of the future problems of agricultural adjustment and some sug- 
gestions for dealing with them. 

The title of this paper assumes that agricultural adjustment will 
be a continuing problem. Events of the past two to five years, when the 
total economy was operating essentially at capacity and per capita in- 
comes were rising in the nonfarm sector, while at the same time total and 
per capita farm income was falling, have severely shaken the faith or hope 
of many agricultural economists that the farm adjustment and income prob- 
lem would largely work itself out under conditions of general prosperity. 
We seem to be entering a new postwar phase, one where agriculture is a 
relatively depressed industry in times of general prosperity. I say, “seem 
to be,” because history has had a way of upsetting logical analyses of the 
farm situation. Should there be another war of the general pattern of the 
past, or should there be massive depression, the consequences for the 
present farm program or for any suggestions that I may make would be 
great. History seems to say that major deficiencies of past programs have 
been bailed out, once by drought and twice by war. Like the profligate 
who has three times been rescued by timely inheritances from kindly 
deceased aunts, will agriculture be rescued once again by major upheavals 
beyond its own confines? 

It seems clear to me that this country has conclusively decided to 
modify the free market for agricultural commodities in the sense that it 
existed through the 19th century and up until about 1928. We are unwill- 
ing to let major economic and technological forces work themselves out, 
in terms of adjustments in agricultural production and prices, with their 
consequent effects upon people, in the manner of the traditional competi- 
tive market. I am not arguing that it is “good” or “bad” that we have 
arrived at this situation; I merely state it as my observation. Major 
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government programs affecting agricultural production, prices, and ip. 
come seems certain. The relevant questions are: to what purpose should 
these programs be directed, and by what mechanism should they oper. 
ate? 

Farm policy may have been or may now be inefficient in attaining the 
ends sought, or it may be administratively clumsy, or it may be “bad’ 
from some other viewpoint; but it would be a definite overstatement of 
the case to argue that it has been or is a threat to our society or economy, 
Moreover, while most agricultural economists will argue that improve. 
ments are possible (even if we cannot agree entirely as to the nature of 
those improvements), we must recognize that merely muddling along is 
not an impossible alternative for a farm program. The costs of the 
present program are comparatively high and it is not fully satisfactory to 
either farmers or consumers. But a major redirection of farm programs 
may call for more social conflict and social change than we are prepared 
to face. Unless, or until, the farm situation deteriorates further, are 
farmers and the nation ready to face any real change? 

It should also be pointed out that farm policy will come increasingly to 
be written by and approved by nonfarmers. In spite of a political system 
which gives farmers political strength far disproportionate to their num- 
bers, the decrease in their relative numbers is rapidly reducing their 
political power. Even if the Farm Bloc is able to achieve or retain soli- 


darity, its power is shrinking. Farm programs, to be acceptable, must | 


increasingly appear fair and efficient to city people. Many past sugges- 
tions of changes in farm programs have been branded as unrealistic 
because farmers would not accept them. While farmer acceptance is 
important, perhaps it should not be viewed as all-dominant. 

In the discussion which follows, I assume that we shall not have a 
major war, that population will continue to grow at about the present rate 
for the next 25 years, and that per capita incomes will continue to rise 
at about their past rate. 


Agricultural Supply 
Aggregate Response 


Economists are generally familiar with the major expansion in agti- 
cultural output of recent decades. From approximately a constant area of 
land, and with materially fewer workers, agricultural output has about 
doubled since 1910. Moreover, I think it is clear that, except for a few 
years in each major war, output would have expanded more rapidly i 
larger markets and stable prices had been available throughout. The 
amount of capital and of current inputs into agriculture have each in- 
creased, but the major factor underlying the expansion in output has been 
new technology of various forms. 
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Let us look for a moment at the nature of supply responses in agri- 
culture. In the short run—up to one or two years—supply responses may 
be either planned or unplanned. That is, weather conditions may affect 
total agricultural output, and to an even greater degree, output of one or 
afew commodities, far more than planned responses. The supply response 
for the commodity is most elastic, since resources can be diverted within 
the farm from the production of other farm commodities; for the farm 
fim, supply response is less elastic, but resources can be added to one 
farm firm by taking them from others; and for the agricultural industry 
the supply response is least elastic of all, since some agricultural resources 
cannot be quickly added to, regardless of price differentials. The elasticity 
increases with the length of the time period, since the longer the time 
period, the less are the fixed resources and the more are the variable ones. 
The path of expansion of output is more elastic than the path of contrac- 
tion, since resources, once committed to a line of production, often have 
very low alternative use values. For periods up to three years, the down- 
ward elasticity of supply of all agricultural outputs is close to zero. 


Technology 


The foregoing relationships exhibit their simplest form in the absence 
of technological change. In fact, however, technology has changed so 
fast in American agriculture, especially in the past 20 years, as to over- 
whelm these static relationships. The simplest manifestation of techno- 
logical advance is found in new ratios or coefficients between input and 
output; in the case of feed input and broiler output, for instance, the 
ratio has changed from about 6 pounds of feed per pound of meat 
30 years ago to 3 pounds or less today. Most technological change is more 
complex than this. One common effect has been to greatly increase the 
substitutability of one resource input for another, and one commodity 
output for another. If crop area is restricted, by government program 
or otherwise, fertilizer can be substituted to a major extent; if wheat 
output is restricted for any reason, the resources are likely to be diverted 
to sorghum production. In spite of many natural barriers or limitations, 
in American agriculture today the areas where shifts from one input to 
another or from one output to another are readily possible are so great 
that it is not unrealistic to speak of total or generalized agricultural pro- 
ductive capacity. 

A great many technological developments require a different comple- 
ment of inputs, and particularly more capital. If a new machine is to be 
used, then investment must be made not only in the machine but also 
in annual expenditures required for its operation. The same holds true 
for new fertilizers, seeds of new crop varieties, new chemicals for in- 
sect control, and other new technologies, Under these circumstancs, it 
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is somewhat unrealistic to speak of the productivity of the capital and 
the technology separately; the technology cannot be adopted without 
the capital, and the capital finds its productive use through the new 
technology. It is a package deal to a large extent. This is not to say that 
the technology may not be capital-saving in character; the efficiency of 
a given amount of capital may be stepped up greatly by the new tech. 
nology. In practice, most technological development in agriculture jn 
recent years has meant a major saving in labor. 

Many technological developments are such that they virtually force 
themselves upon the typical farmer, even when their effect upon agricul. 
ture is lowered net returns. If a new method is truly superior, the farmer 
who adopts it first benefits most, and the farmers who postpone adoption 
often lose. With a more or less fixed total labor supply, with a land area 
not well adapted for other production, and with other fixed commitments, 
the typical farmer is under considerable pressure to increase total farm 
output. Many new farm machines have a capacity for larger acreages 
than are found on many farms. I believe that the typical situation on 
American farms today is that the marginal costs of production are lower 
than the average costs. The farmer who can increase output can usually 
increase his net income. With the rigidity and stickiness in land owner- 
ship and land rental units which is typical of the average farm area, it is 
often more practical to add more machinery, apply more fertilizer, add 
more livestock, and otherwise intensify operations on the same area 
of land and with the same general farm labor force, than it is to add a 
marginal increment of land, Farmers have sought to do the latter, and in 
my judgment this is the reason for advancing land prices at a time of 
declining farm income. Adjustment in farm labor force is often difficult, 
although the rise in part-time farming shows that an increasing number 
of farmers are seeking to do this. 

I have recently given some study to the increase in total agricultural 
output. The generally upward trend in output has been obscured in some 
degree by annual fluctuations in crop yield, largely caused by random 
weather variations and short-term differences in farm price relationships. 
If an effort is made to adjust for these, one finds a remarkably steady 
upward trend in total agricultural output, even for the period since 1910 
and especially so for the years since 1937. In the latter period, the upward 
trend has been very close to 1.8 per cent annually. In my view, this is 
about the net effect of new technology (plus associated capital) in Ameri- 
can agriculture. I seriously doubt if the rate of increase in output over a 
period of years has been or will be much affected by the parity ratio or 
by other measures of relative profitability. Sharply unfavorable prices 
may dampen the adoption of new technology and the associated increased 
output, but I believe they will not fully stifle it. Under forced draft of 
guaranteed high prices and other incentives to rapid expansion in produc- 
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tion, total agricultural output might rise as much as 10 to 15 per cent in 
ihree years. Under continued favorable prices, increases in output would 
be at more nearly the past average rate. These are obviously judgments, 
and unless or until we have more experience with different price ratios 
and modern technological change we cannot be sure what will happen. I 
am convinced that the underlying technological change (and its associ- 
ated capital inputs) plus the internal economy of the farm far outweigh 
the force of short-term variations in farm prices. 


Price Stability and Expectations 


Uncertainty over future prices is an inhibiting factor in the minds of 
farmers and their creditors in considering investments and other changes 
to increase output. If farmers could have some guarantee against falling 
prices (and perhaps against variable yields), production responses would 
be greater. There is some indication that this has occurred for tobacco 
and potatoes. If it could be shown that the support prices of the past 
agricultural programs have operated significantly in this way, the cost 
of these programs might well have been more than offset by the encour- 
agement that was given to technological change and other means of 
increasing output. It would be difficult to estimate with accuracy what 
production would have been in the absence of the farm programs of the 
past, but the question is crucial. 

In my travels about the country during the past two years, I have 
asked many agricultural specialists this question: if I would guarantee 
now for 10 years into the future to pay full parity prices to farmers of 
your state (county or other area) for all commodities, with no acreage 
or marketing restrictions, and if machinery and other inputs were freely 
available, how much would output increase by the end of the 10 year 
period? The 10 year period was chosen to give time for short-term invest- 
ments, such as supplemental irrigation systems, and for full application 
of presently known production techniques but not for development of 
major wholly new ones. The lowest estimate I have had has been 50 per 
cent; the highest, 800 per cent. Not too much reliance should be placed 
on these estimates because the persons making them had not had the 
opportunity for detailed study and estimate. The certainty of prices and 
markets would be a major factor in the increased output, in the opinion of 
most men. Whatever may be the precise situation, there is general agree- 
ment on the existence of a large potential productive capacity in Ameri- 
can agriculture, far beyond our present output. 


Demand 


The domestic demand for agricultural commodities has also grown 
during recent decades. An increasing population and rising per capita 
levels of consumption, of at least some commodities, have increased the 
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over-all demand for agricultural products. Price elasticity of demand fy, 
all food is low, probably in the neighborhood of —.25; income elastic 
of food is also low, perhaps in the range of .25 to .50. One would expect 
each to be lower in the future than in the past. With the present anj 
prospective future level and distribution of income in the United State 
the effect of further rises in per capita income upon demand for agricul 
tural commodities will be comparatively small. Further major increase; 
in demand will arise largely, almost solely, from increases in population, 
Demand for food at retail is increasingly a demand for the marketing 
and other services combined with the food, and this may continue to rise 
on a per capita basis, even though the demand for agricultural commodi- 
ties at the farm or in central markets does not. Export demand fo 
American farm commodities has not increased proportionately to domes. 
tic demand; in fact, if the demands stimulated or financed by programs 
of our federal government are excluded, demand for export has declined, 
In the world of today, most nations prefer American industrial products 
to American farm products; the former perhaps have technical superiority 
over those of other nations to a degree that the latter do not. 


Balance of Demand and Supply 


The future balance of agricultural output and agricultural demand in 
the United States depends primarily upon the respective rates of increase 
of agricultural technology and total population. There are other factors 
on the supply and demand sides of the equation, of course; but these 
two are dominant. The rate of population increase depends primarily 
upon changes in the birth rate. 

The rate of future change in birth rate and in practical use of new 
technology are, at any given time, essentially unknowable. It is possible 
to marshal facts as to past changes, to make analyses as to causal factors 
responsible for such changes, and to form judgments as to the most 
probable future changes. But the latter inevitably has a large margin 
of error. I think we understand only dimly the causal relationships that 
have existed in the past. One need only study the contemporary literature 
to see how unprepared our best specialists were for the upsweeps in 
birth rate or for the continued technological advance in agriculture. 
We have continually been caught by surprise; I suspect we may be 
caught so again in the future. The fashion now is to expect a continued 
high birth rate, but on not much more solid evidence than that we now 
have one. While most professional workers are now more disposed to 
expect increased agricultural output from the present or a smaller level 


of input than they once were, we really have little solid basis of under- | 


standing what will happen and where. 
Not only are these major factors highly unpredictable, but compara- 
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tively small differences in output or in consumption can make very great 
jiflerences in the net balance, A margin of 5 per cent of current output 
over current consumption quickly mounts into burdensome surpluses— 
this is about what we have experienced in the past few years. On the 
other hand, a deficit of 5 per cent would probably result in greatly 
increased imports. An unexpectedly bountiful harvest that raised total 
output 5 per cent, combined with a drop in total demand of 5 to 8 per 
cent, could lower free or unsupported farm prices as much as 40 per cent 
ina single year (assuming that exports did not absorb the surplus). 

My own judgment is that there will be for the next 25 years a per- 
sistent tendency for agricultural output to outrun agricultural require- 
ments. I believe that agricultural technology will continue to advance 
and that this will lead to major increases in productive potential. Major 
new methods of research have been opening up within the past decade, 
and I believe they will lead to even more spectacular developments than 
we have seen in the past. 


Future Adjustment Programs Should Consider All Productive Factors 


The striking fact about past agricultural adjustment programs has 
been their obsession with land, as though it were the only factor of 
production. From the original AAA to the Soil Bank, the programs have 
been in terms of acreage adjustments only. No control was exercised or 
attempted over other factors of production, and there is little evidence 
that other factors were seriously considered. As a matter of fact, the 
Department of Agriculture’s acreage adjustment programs were seriously 
undercut by other federal programs, some in Agriculture and some else- 
where-subsidies for the production and use of limestone and fertilizer, 
“conservation” payments which usually subsidized output, reclamation 
and drainage programs, and others. Moreover, the manner of attempting 
acreage adjustment has generally been that method most calculated to 
induce more intensive operation and greater output from the land left 
in cultivation. At the beginning, the adjustments were strictly in terms 
of a fixed percentage of each farm’s area; while this restriction has been 
relaxed somewhat, yet the emphasis is still upon a percentage of the 
acreage of each farm. Naturally, the poorest land is taken out of produc- 
tion, fertilizer is concentrated upon the remaining area, and in other 
ways output per acre is stepped up. The most dramatic results have 
been seen in cotton. It seems clear that acreage adjustments of less than 
20 per cent annually will be completely offset by increased acre yields of 
land left in production. Land taken out of one crop has generally wound 
up in other crops. Reductions in corn acreage seem to have no effect on 


para- 


total feed supply. The acreage adjustment programs of the past 25 years 
have had comparatively little effect upon total agricultural output, 
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especially when one considers the administrative effort and the large 
funds that have gone into them. 

Agricultural adjustment programs of the future should consider al] the 
productive factors. I would start with labor—that is to say, with farm 
people. This country has perhaps a million too many farmers today, 
trying to make a living there, contributing to an unneeded surplus of 
agricultural commodities, and at a time when there is an active demand 
for labor in nonagricultural employment. The avenues for transfer from 
agriculture to other employments are too poorly known, too expensive 
or otherwise unusable by a large proportion of those who should make 
the transfer. Better training in rural schools, for the job opportunities 
which will actually exist in the future rather than for the kind of job the 
boy’s father now holds, and better employment services to bring job 


opportunities to the attention of rural people would help. But these steps | 


are wholly inadequate to meet the problem. I think we must give more 
direct advice and assistance to those who move from agricultural to 
other employment, to make the transition in working habits and in living 
easier. I also endorse the idea of direct cash subsidy or grant, to encour 
age and facilitate such transfers; some of this might take the form of 
wages while being retrained in formal training centers. Some farmers 
are too old or otherwise incapable of moving from agriculture to other 
employment, but the proportion is smaller than we often think it is, We 
have not really tried to make adjustments in farm population. Adjust- 
ments in farm labor force will not be from the poorest farms only; some 
of our better farmers may be much nearer the line where their earnings 
would be higher in nonfarm occupations. To the extent that industrializa- 
tion develops in rural areas, changes in employment need not mean major 
changes in place of residence. 

In this matter of readjustment of working force, we simply cannot let 
Nature take its course. The process is too slow, the cost both to those 
who move and to those who remain is too high, and the ultimate result 
is an impoverished rural community—impoverished as to rural leadership 
as well as financially. Part-time farming—“moonlighting’—can often be 
a way station on the road from farming to nonfarming, but I cannot see 
it as much more than that in the future. Farming is becoming increasingly 
more demanding as to managerial competence, and the demands for 
successful part-time farming may be as great as for full-time farming, 
To my mind, the problem of helping those who stay on the land is not 
less important than helping those who leave. Major reorganizations in 
land ownership and land tenure, in farm size, in land use and type of 
farming are usually necessary in areas now characterized by large excesses 
of farm workers. If the farm community a generation from now is to have 
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strong local leadership, efforts must be made now to hold some of the 
ablest young men and women. 

The Rural Development program of the Department of Agriculture is 
timid and faltering step in the direction of adjustment of labor supply 
to potential employment opportunity in agriculture. 

A reduction in number of farms might lead to an increase or to a 
decrease in total farm output, depending upon how fast it was made, and 
on other factors. If land is transferred from a small and perhaps incompe- 
tent farmer to a larger and abler one, and if the land continues to be 
used in the same general way, gross output will rise somewhat, operating 
costs per unit of land and of output will fall, and the resulting income 
will be divided among fewer people. But if farm consolidation were 
accompanied by major land use changes, total output might be less, 


| operating costs very much smaller, and income to the remaining farmers 


increased, It is true that 80 per cent of all farms—the smaller commercial 
ones—produce less than 10 per cent of total output. Some persons have 
reasoned from this that no possible reduction in output from the land in 
these farms would be significant in relation to the agricultural surplus 
problem. But our surplus is in the neighborhood of 4 to 5 per cent an- 
nually. The earlier comments on the substitutability of productive factors 
and of products and on the generalized nature of agricultural productive 
capacity should be recalled here. A reduction in output of the smallest 
farms reduces total output of agriculture, and the margin may be suffi- 
cient to eliminate the surplus. 

Some adjustments in the area of land used for commercial agriculture 
in the next 25 years may well be necessary. The most obvious one is 
to stop subsidization of expansion of crop area. The most flagrant example 


is the federal reclamation program, where at very great cost marginal 


supplies of water are taken for agriculture, when some day they may be 


| needed for industrial development in the same region to irrigate land of 
| doubtful physical productivity in order to add unneeded land productive 


capacity. But payments for farm drainage, farm pond construction, and 
other practices may in total be as bad or worse; and the subsidized provi- 
sion of technical assistance to aid in private irrigation and drainage pro- 
grams is but little different. If we must have acreage adjustment programs, 
somehow the right hand must learn wha the left hand is doing. 

The chosen acreage adjustment program should be based upon plan- 
ning and action areas much larger than single farms. The whole of some 
farms in some localities perhaps should be shifted from crops to trees 
or grass, and the entire area of other farms in the same locality left in 
production, not some adjustment sought from each. Acreage adjustments 
should be highly variable by regions. My own conviction is that several 
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million acres now in wheat or row crop production in the Great Plains 
should be put into grass, but I do not think this will occur or that the 
land would stay in grass, as long as it is privately owned. In parts of the 
South, substantial areas could well be shifted from crops to trees, The 
magnitude of the land adjustment program and the methods used should 
be worked out, area by area, with some clear ultimate objective in mind, 
toward which specific programs should be directed. 


Reconsideration of the Role of Farm Prices 


Although we have, I believe, permanently abandoned the traditional 
free competitive market for agriculture, this does not mean that prices 
of farm commodities or that the pricing process are unimportant, A 
reconsideration of the role of farm prices in our future agricultunl 
adjustment programs seems essential. 

In a fully competitive and highly fluid economy, farm prices serve, 
among others, two basic purposes: 1) to guide the actions of farmers in 
production and the choices of consumers in consuming, both among 
farm commodities and as between agricultural and nonagricultural com. 
modities and services; and 2) as part of the income allocation process 
In our efforts to increase farm incomes, we have tinkered with farm 
prices through price supports, commodity loans, and in other ways. In 
so doing, we have substantially interfered with the role of prices asa 
guide to production and consumption. The artificial and antiquated rek- 
tionships of the parity base period have carried over in large degree to 
the present, in spite of major changes in production techniques and costs, 
and of consumer preferences. How might we use the pricing mechanism 
to influence farm income with a minimum of interference with produc 
tion and consumption choices? 

In my view, we must work as rapidly as possible toward farm prices 
established entirely in the market place and attack the farm income prob- 
lem in other ways. If prices of different farm commodities were allowed 
to find their competitive level, then farmers could make more rational 
choices (from a social viewpoint) in deciding how much of which com- 
modities to produce. Likewise, the preferences of consumers for different 
commodities would find more accurate expression. The prices of many 
commodities are not now supported; presumably their prices would be 
unaffected, at least in the short run, by abolishment of price supports. 
The matter of appropriate grade, variety, location, and other differentials 
in price are much more easily dealt with in competitive than in supported 
markets. Prices of most commodities now supported in various ways 
would fall, relative to other farm commodities. It is precisely because 
this is so that the fight has been made by the producers of these com- 
modities to maintain their prices. 
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At the same time, I would move to abolish all production control and 
jimitations, except those whose prime purpose was smoothing out the 
fow of the commodity to market. I would not abolish market milk con- 
trols, since a prime purpose is, or should be, to insure an adequate supply 
of milk at all seasons; nor would I do away with marketing agreements 
for fresh fruits and vegetables, the primary purpose of which was to 
obtain a reasonably smooth flow of a given supply to market. Programs 
for the purpose of regulating rate of marketing or seasonal supply some- 
times degenerate into purely price raising schemes, but absence of an 
atificial limitation on supply would largely take care of that danger. 

In place of price supports, I would substitute income supports. By 
means of supplemental income payments to farmers, their incomes can be 
supported at any level which the rest of the society regards as fair and 
reasonable. This proposal has been made by others at various times in 
the past. But let us look at it more closely and perhaps in a new light. 

Agriculture provides two basic services to our society: 1) a flow of 
fam commodiites, paid for currently in the market, and 2) a productive 
capacity, to take care of our needs now and in the future, including 
reserve capacity to meet emergency needs. Possibly the payments from 
society as a whole to farmers could advantageously be separated in two 
parts. Market prices could be the payment for the current flow of com- 
modities; in addition, society might guarantee farmers a moderate return 
for the provision of agricultural productive capacity. In those years when 
total income from sales in the market place reached the agreed-upon 
level of farm income, there would be no supplemental payment; in those 
years when market prices were low, additional income payments would be 
made. In this respect, supplemental income payments would resemble 
unemployment insurance—paid only when wages failed. 

A rough outline may suggest what I have in mind. Each producer 
would be given an output base for each commodity (of at least the 20 or 
s0 leading commodities which account for 90 per cent of total output), 
equal to his average output of that commodity over the past five years 
or so. It should be a moving base, and I would make it freely transfer- 
able, either to accompany lands transferred or separately, from farm to 
farm. Producers would be given supplemental income payments equal 
to (1) the difference, if any, between the average price of each commodity 
and (say) 90 per cent of the modernized parity price of that commodity, 
times (2) (say) 80 per cent of the individual farmer’s production base in 
that commodity. Each producer who maintained or increased his output 
would be producing part of it against market prices, and that would 
serve to discourage increased output. The producer who was contracting 
his output might continue to draw supplemental income payments until 
his base disappeared; I would not require any production to qualify for 
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such payments in a particular year. The man who left farming might b, 

allowed to take his base with him; it would, of course, then no longer 

attach to the land he left. Under the modernized parity formula, the 

free market prices would gradually establish a new relationship among 

commodity prices, so that in time the supplemental income paymens 

would not be so concentrated in a few commodities, as they would be a 

first. 

This type of supplemental payment could be used in three different 
types of situation: 1) when supply and demand of a commodity wer 
temporarily out of balance, either because of unusually large output o 
to temporarily restricted demand; 2) in time of general depression, when 
maintenance of agricultural output would be a real source of strength 
to the nation; and 3) even on a long-term basis as a means of reising 
agricultural incomes in general to a new level. The last may be a dubious 
use, yet this would be a less offensive method than any other. The 
characteristics of this proposal would make it admirably adapted to deal 
with the first type of situation. With the present inelasticity in demand, 
and the probable future greater inelasticity, some means must be taken 
to protect farmers from extreme fluctuations in income. But the combim- 
tion of a moving base, payment for only part of output, and modernized 
parity would operate to limit and gradually to reduce these payments, 
The production and consumption guidance functions of prices would be 
regained, while at the same time farmers would have some—but not 
too much—protection against variations in their incomes. To the extent 
that my earlier suggestions for adjustments in labor supply were fol- 
lowed, the need to support farm incomes would diminish. I would en- 
phasize good farm incomes through good off-farm alternative job op 
portunities. 

One objection raised in the past to farm income supporting payments 
has been their cost. The cost would depend upon the fraction of output 
that received such payments, upon the percentage of parity taken asa 
standard, and upon the production responses of farmers to the proposil 
as outlined here. It has been impossible for me to make detailed esti 
mates of the costs that would be involved, upon the most reasonable 
assumptions as to each of these and other factors. I greatly doubt 
however, that the cost of this kind of program would be greater than 
the costs we are now incurring for acreage adjustment, price support, 
storage, and other programs. The cost of a program need not be related 


to its form; that is, we may undertake a very costly program of any” 


kind, or we may limit costs to a predetermined level under any form 


program, depending upon our desire to pump money from the nonagricul- | 


tural into the agricultural sector. Under a supplemental income program, 
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consumers do not pay for it twice—once as payments to farmers, and 
once in the market place—as they do for price support and production 
control payments. That is to say, a supplemental income program which 
had nominal costs double those of a price support program but which 
also had free market prices of agricultural commodities might be no 
more burdensome on consumers than the price support program had been. 
The relevant considerations for any program are how well it seems likely 
to achieve the criteria of production efficiency, consumption efficiency. 
attainment of desired farm incomes, and ease of administration. 


Summary 


The major points of this paper can be summarized as follows: 

1. Major government programs affecting agriculture are here to stay; 
determination of farm income by the free competitive market process for 
agriculture has been abandoned permanently. 

2, A potential, if not actual, surplus of agricultural productive capacity 
will be with us for at least 25 years. 

8. Acreage adjustment as a device for dealing with agricultural surplus 
has proved to be relatively ineffective. 

4, Future programs of agricultural adjustment should be based upon 
all factors of production, not acreage alone, but with special emphasis 
upon farm people. 

5. The role of prices in agricultural programs should be reconsidered, 
and prices used to facilitate rather than to impede adjustments. 

The special and difficult problems of transition from the programs we 
now have to those we should have could not be considered within the 
time and space limits available. In any case, agreement upon where we 
seek to go is basic to any consideration of the best route to that destina- 
tion. No direct consideration has been given to the political tactics 
necessary for redirection of agricultural programs. The general public 
seems to have learned that the agricultural problem is a perennial, that 
not much has been done as yet for a permanent solution, and that it is 
growing more costly every year. Out of this ferment may come strength 
enough for change. 


DISCUSSION: AGRICULTURAL ADJUSTMENT RECONSIDERED 


WILLuaM O. JONES 
Food Research Institute, Stanford University 


It should be said at the outset that in this session we are using the 
phrase “agricultural adjustment” as a euphemism for price-supporting and 
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price-raising activities of the federal government. We are ignoring such 
major adjustments as have been achieved by the agricultural indys 
without governmental assistance. I shall not quarrel with this definition 
of agricultural adjustment now—it does well enough for our discussion 
this morning—so long as we do not forget those other adjustments, much 
more important to both the agricultural and the national economies, that 
farmers and ranchers have made over the past 25 years to rapidly chang. 
ing national and international markets and embodying radically ney 
techniques of production. For this morning, at least, let us say that 
agricultural adjustment means direct government intervention in pricing 
and in production decisions. Furthermore, we are speaking almost exclu. 
sively of crops, the lesser part of agricultural output in terms of value 
perhaps because “agricultural adjustment” has been most often directed 
at field crops, and because it is in this part of agriculture that maladjust- 
ments have been greatest. 

The two excellent papers we have just heard leave the discussant very 
little room in which to operate. Jesness has given us an amazingly con- 
plete summary of agricultural price legislation of the past 25 years, 
together with a pointed analysis of its failures; Clawson has surveyed the 
next quarter-century with breadth and perception and has offered a speci- 
fic plan for dealing with its problems. It is difficult to quarrel with their 
facts or with their diagnosis. Nor do I intend to. Instead, I should like 
to direct your attention to an apparent paradox in the remarks of both 
speakers, and to suggest an interpretation of it. 

The analysis presented to us deals primarily with conditions for eco- 
nomic efficiency in agriculture. Almost nothing has been said about goals 
defined in terms of the welfare of farm people, the conservation of ex- 
haustible resources, or the maintenance of national security and prosper- 
ity. The burden of both papers is that our agricultural plant is too large 
and that it is producing more farm products than it should. The primary 
responsibility for this state of affairs is laid on technological change, but 
the remedy for it is sought in a resort to freely determined market prices. 

Jesness is most concerned over what he calls “excess capacity to pro- 
duce,” but I am not altogether certain that I understand precisely what 
he means. If “capacity to produce” means the same thing as fixed farm 
plant, then there is an implication that farmers always run their plants 
at full capacity, however defined, and that the only way to reduce output 
is to reduce capacity. His recommendations for changes in the adjustment 
program further imply that capacity of the farm plant is fixed by the 
amount of land in farms and by the number of farm operators. 

At other points in the paper, however, Jesness clearly implies that farm 
output is influenced by price. He speaks of reducing support levels as an 
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sltenative to more effective controls, and of high support prices for 
wheat and cotton as being responsible for the large accumulation of these 
commodities. Here is the suggestion that wheat production responds to 
changes in wheat prices in what we have come to call an “appropriate” 
fashion. If this is so, the burdensome surpluses exist because wheat prices 
are too high, a proposition with which I think Jesness might agree, al- 
though he has not said so this morning. Instead, he finds the primary 


cause to be “advancing technology and mechanization. . . . 

Clawson too speaks of “agricultural productive capacity” but does not 
equate capacity with output. On the contrary, he says that potential 
productive capacity is far beyond our present output, and that the 
typical farmer is under pressure to increase total farm output because 
his marginal costs are less than his average costs, i.e., his plant is operating 
at less than capacity. But he too places principal responsibility for in- 
creases in output since 1937 on improved technology (with associated 
capital), and seriously doubts if the rate of increase in output is much 
affected by the parity ratio. 

Does he mean that output is not much affected by prices? It would 
seem not, because he finds that output would increase sharply if price 
expectations were made more certain, and he asserts that “there is a 
great deal of land that could be brought into regular crop production if 
prospective returns justified the costs.” In making specific proposals for 
modifying federal policy, he again shows a strong faith in the ability of 
prices to call forth appropriate outputs. 

But if the surplus production results from technological change, and 
not from high prices, how will it help matters if prices are freed? 

In the depression years some economists made a paradox out of the 
fact that people moved into agriculture when farm prices fell, and 
there was in fact a coincidence in time. The paradox is explained, of 
course, when consideration is given to opportunity costs in the form of 
alternative employment opportunities. Jesness and Clawson have this 
morning given us a similarly paradoxical explanation of the excessive 
production of farm commodities, and it too is a paradox only because 
one half of the economic scissors is concealed. Farmers adopted improved 
methods of growing wheat and cotton and corn because they could 
thereby reduce the cost per unit of output. There may, it is true, be 
some farmers who are interested in obtaining the maximum yield of 
corn, or cotton, or wheat, regardless of cost, but they are probably few 
and they are prime candidates for bankruptcy. Despite the behavior of a 
few quixotic farmers who are not interested in income, all evidence con- 
firms the economists’ notion that aggregate output responds positively 
to price, 
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Why then has output risen in the face of stable or declining Prices? 
Clawson and Jesness say because of technological change. But chang; 
technology is not sufficient explanation. A new method is not adopted 
because it increases output per acre, but because it reduces costs, 
Farmers adopted the new methods and increased their production of 
some commodities because the spread between cost and price had 
widened, not as a result of higher prices but of lower costs. Clawson is 
right when he says that the party ratio is not a determinant of output; 
the true determinant is the cost/price ratio. 

Just how effective might prices be in bringing about reductions jp 
output and the changes in plant organization that our speakers con- 
sider desirable? Clawson has correctly pointed out that “the path of 
expansion of output is more elastic than the path of contraction.” Ina 
static system this asymmetry might give cause for concern; in one as 
dynamic as our own, in which continued rapid expansion seems likely, it 
is much less troublesome. High levels of employment in the nonagricul- 
tural sector make it comparatively easy for farm boys to find jobs in 
the cities, expanding cities continue to eat up productive farm land, 
and rising levels of living permit increased consumption of higher-cost 
foods. Creeping inflation, too, makes adjustment easier by permitting 
more rapid discharge of debts incurred in purchasing new capital equip- 
ment. 

Both speakers advocate relying more on market prices to bring about 
optimum production, but each advocates specific intervention in order 
to spread the adjustment and specifically to move people out of farming, 
Jesness would aid and encourage “those who have better earning op- 
portunities elsewhere to take advantage of them”; Clawson endorses 
“the idea of direct subsidy or grant, to encourage and facilitate such 
transfers.” How can they be so sure that people ought to be led out 
of farming? Are they really convinced that living is better in the 
urban slums of New York and Chicago than in the rural slums of the 
south? Who is to tell the young man who is operating a quarter-section 
farm in eastern Nebraska that he will be happier at a desk job in 
Omaha because he will make more money? I should hesitate to 
do so. 

But beyond the question of personal preferences, beyond comparison 
of the joys of urban and rural living, how can we be so sure that there 
are too many people in agriculture? If existing price-supports have 
produced major distortions in the agricultural industries, it is at least 
barely possible that they have encouraged labor-extensive farming at the 
expense of labor-intensive farming. If, as some people think, it would be 
desirable to transfer resources out of cotton and grain into specialty crops 
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and livestock farming, perhaps more labor would be required per unit 
of product. 

Perhaps some persons are being held in farming by ignorance and 

verty and need help; on the other hand, a good many million have 
left farms since 1932, at the same time that several million were moving 
from the cities onto farms. The statistics suggest that farm-urban mobil- 
ity is very great. 

A final word about the two papers before I yield the floor. Both advo- 
cate subsidies of one sort or another to farmers; neither explains why 
this subsidy should be paid. Both speak of a farm problem; neither says 
what it is. Perhaps the only farm problem today is the one of our own 
making and will disappear when, as Clawson foresees, farm policy comes 
increasingly to be written and approved by nonfarmers. 


DISCUSSION: AGRICULTURAL ADJUSTMENT RECONSIDERED 


K. L. Rosinson 
Cornell University 


Both speakers this morning have dealt primarily with the role of govern- 
ment in attempting to bring about adjustments in agriculture. Jesness 
has concentrated mainly on so-called agricultural “adjustment” programs, 
which have turned out to be little more than attempts to raise or main- 
tain the prices of certain commodities. Clawson has called attention to 
future adjustments that may be required. As a means of achieving these 
adjustments, he has suggested additional aid for education, an expanded 
employment service, direct financial assistance to encourage off-farm mi- 
gration, the withdrawal of subsidies for drainage and irrigation as well 
as fertilizer and lime, and, finally, a supplemental income payments 
program tied to an output base calculated for each farm to replace the 
present system of price supports. 

My comments will be directed towards two points: First, the effects 
of agricultural price-support programs on major farm adjustments—by 
which I mean changes in the size of farms, aggregate output, efficiency 
and the rate of movement out of agriculture; and second, the impact of 
such programs on intercommodity adjustments—that is, shifts from one 
crop to another. 

The role of agricultural price-support programs in either stimulating 
or retarding over-all farm adjustments has, I believe, been somewhat over- 
emphasized. My own impression, substantiated in part by the observa- 
tions of Jesness, is that farm price-support programs have not altered 
very significantly the terms of trade of farm products over the past 25 
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years. Unquestionably, such programs have raised or maintained the 
prices of certain commodities, notably the six “basic” crops, relative tp 
others. In addition, they probably have helped to raise or maintain the 
average level of farm prices for certain brief periods, but the total impact 
of price-support programs on the ratio of farm to nonfarm prices has been 
extremely modest. The major shifts in supply and demand which haye 
been responsible for most of the changes in farm prices during the past 
two and a half decades have occurred independently of farm price-support 
programs. 

I am far more impressed with how little rather than how much oy 
so-called “adjustment” programs have accomplished. This has been due 
in part to the difficulty of controlling total agricultural output. More. 
over, as Jesness pointed out, commodities which account for well over 
half the cash receipts of farms have received little if any direct benefits 
from support programs. Prices of some commodities may even haye 
been adversely affected by such programs. Unquestionably there have 
been short-run gains to some producers, but these probably have been 
offset in part by lower returns to other producers and in part by reduced 
prices at other periods caused by the liquidation of stocks or increases in 
production influenced by supports in an earlier period. Since price-support 
programs have had such a modest effect on the average level of fam 
prices and incomes during the past 25 years, I find it difficult to argue 
convincingly that such programs have had a major impact either in 
stimulating or retarding over-all farm adjustments. The major adjust- 
ments which have taken place, including a high rate of movement out of 
agriculture, increases in the size of the typical farm business, and a very 
rapid rate of adoption of improved methods of production with striking 
effects on output and labor efficiency, have taken place more or less 
independently of our price-support programs. 

In fact, other government programs not normally included under the 
term “adjustment” or price-support programs probably have had more 
to do with farm adjustments than those which have been discussed. 
Government programs relating to research, education and extension, 
farm cooperatives and agricultural credit unquestionably have had the 
effect of stimulating the adoption of yield-increasing techniques of pro- 
duction. These programs have in part helped to create the present farm 
problem by contributing to the surplus of farm workers and widening 
the gap between the incomes of some farmers and those of others. The 
accelerated rate of change in farm technology is both a consequence and 
a cause of government action—a consequence or by-product of some 
types of government programs and an argument for other types of 
government intervention. This aspect of the problem has been largely 
ignored in the papers which have been presented. 
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| would like to turn now to the effects of government intervention in 
the pricing of farm products on intercommodity adjustments. The most 
notable effect of government price-support programs thus far has been to 
alter the relative prices of farm commodities or to prevent changes in 
relative prices from taking place. This, in turn, has retarded intercom- 
modity adjustments. 

Clawson has called attention to the need for changing price relation- 
ships in order to redirect farm production. I am not at all sure, however, 
that the supplemental income payments program he proposes will have 
any advantages over a flexible price-support program in achieving this 
goal, From the standpoint of farm resource adjustment, the important 
part of any support program is the level of prices or incomes maintained 
rather than the method of making supports effective. Supplemental 
income payments may have advantages to consumers and possibly to 
some producers as a method of support; but in concentrating on the 
method rather than the level of support, we tend to overlook the major 
issue. 

Producers are primarily concerned with the level of support. To the 
extent prices plus income payments are reduced in the future, as Clawson 
suggests they might be for certain commodities under his proposed pro- 
gram, intercommodity resource adjustments probably would take place. 
But viewed from the point of view of producers, a program of this type 
would not differ materially from a flexible support program. If income 
payments are to be tied to a fixed percentage of parity prices for each com- 
modity, relative prices and incomes would change but only very slowly, 
provided parity prices continue to be calculated as at present on the basis 
of market prices prevailing during the most recent 10-year period. Ulti- 
mately, of course, market prices and hence parity prices for some com- 
modities would fall relative to others. If this is the ultimate effect, how- 
ever, why not simply alter present support prices by administrative 
action as the Secretary of Agriculture is now permitted to do for some 
commodities? 

The fundamental question is whether or not we are going to use 
changes in relative price and incomes as the primary instrument for 
bringing about changes within agriculture. Adjustments in hog, beef, 
egg and poultry production have been achieved largely in this way. Can 
production adjustments in cotton, wheat, rice and a few other commodi- 
ties be brought about in a similar manner? Are changes in relative prices 
the most “efficient” or “equitable” way of bringing about needed inter- 
commodity adjustments? These are the questions that those concerned 
with formulating our future price-support programs must answer. In 
concentrating on the method of support, Clawson has focused attention 
on what I consider to be a secondary issue rather than the major one. 
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DISCUSSION: AGRICULTURAL ADJUSTMENT 
RECONSIDERED* 


H. L. STEwarT 
Agricultural Research Service, USDA 


Jesness and Clawson are to be commended for their comprehensive 
and provocative papers on agricultural adjustments. They have brought 
to bear on their analyses a vast store of experience and familiarity with 
American agriculture. Each has encroached slightly on the topic assigned 
to the other but this is both natural and desirable. Jesness’ analysis of 
the evolution of agricultural adjustment problems and programs is made 
much more meaningful by his conclusions relative to the types of pro- 
grams needed in the future, just as Clawson’s analysis of prospective 
changes in agricultural adjustments and desirable programs to facilitate 
such adjustments is more enlightening when accompanied by his inter- 
pretations of pertinent past developments and their underlying causes, 
This overlapping of discussion has an added advantage for a discussant in 
that it reveals surprisingly similar conclusions, particularly with respect 
to the successes and weaknesses of past programs. 

Both papers point to the conclusion that our agricultural adjustment 
problem is largely a resource transfer problem, a conclusion which 
finds considerable support throughout the literature. Clawson makes the 
important point that the problem of helping those who stay on the 
land is just as important as helping those who leave, but both papers 
place major stress on a pronounced and continuing propensity for agri- 
cultural production to outrun demand, and they expect this tendency to 
continue throughout the next 25 years. Technological progress and a 
relatively inelastic demand, especially for total agricultural output, are 
deemed to be the primary causal factors. Price depressing surpluses are 
said to flow from these incompatible forces. As a result, if production is 
to be brought into balance with demand, the need for adjustments wil 
continue. 

The ineptness of past programs to achieve and maintain a balance 
between production and demand is attributed to the undue dependence 
placed on prices and price relationships, to a reluctance to accept pro- 
duction restrictions with real teeth in them, and to a failure to control 
any of the factors of production other than land. | 

Both papers find the ever-normal-granary type of program ill-suited 
to a condition of recurring surpluses. They are critical of excessive 
reliance on an outmoded parity base and of undue interference with the 


* This paper expresses only the writer’s personal viewpoints on the problems con- 
sidered. 
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role of price as a guide to production and adjustments. They suggest 
that acreage allotments and marketing quotas tied to historical bases 
are suitable only for temporary curtailment and that they tend to freeze 
roduction in uneconomic patterns that impede technological progress. 

Jesness suggests that incentives provided by price supports have tended 
to accentuate adjustment problems by encouraging production for which 
there was no demand, and by pricing some products out of a part of 
their market. Clawson suggests that acreage-adjustment programs have 
merely encouraged a reallocation of resources within firms with increased 
substitution of other production factors for land, and that acreage 
adjustment programs have been seriously undercut by other federal pro- 
grams that operate to increase production. 

Clawson appears to lapse into a little wishful thinking occasionally 
when he suggests the possibility of agriculture being rescued by some 
major upheaval from outside; and, again, when he suggests “merely 
muddling along” as a possible alternative for a farm program. Elsewhere, 
however, he recognizes that there is little likelihood that technology will 
be stifled effectively, that there will be a persistent tendency for agricul- 
tural output to outrun requirements, and that major government programs 
affecting agricultural production, prices, and income seem certain. At one 
point he suggests also that our total surplus is in the neighborhood of 
only 4 or 5 per cent annually, and that a reduction in output of the 
smallest farms may be sufficient to eliminate a surplus of that magnitude. 
This hardly seems feasible since, even if we ignore the 1.5 million part- 
time and residential farms, the combined output of more than one-fourth 
of our small-scale commercial farms would be required to make up 5 
per cent of our total output. Moreover, of the limited number of com- 
modities that make up most of our surplus, relatively small quantities 
are produced on the smallest farms. And, if freed, pent-up productive 
capacity on the medium and large commercial farms doubtless would 
offset for some time to come any reduction that might be achieved on the 
small farms. 

Major tenets of the solutions suggested by both Jesness and Clawson 
include: 

1, Elimination of price supports and a return to the establishment of 
farm prices in the market place; and 

2. A concerted effort to transfer resources out of agriculture, with 
particular emphasis on those who find better earning opportunities else- 
ee and on taking out entire farm units rather than mere fragments of 
arms, 

Elimination of all production controls and limitations (except those 
whose prime purpose is to smooth out the flow of the commodity to the 
market) is another major tenet on which the papers appear to be in 
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agreement, although Jesness is not specific on this point. It should be 
noted that market milk controls and marketing agreements for fresh fruit 
and vegetables would be retained, and of course these include some of 
our most effective production controls. 

The papers appear to differ relative to the desirability of some form 
of income supplement to augment the income to be obtained in the 
market place. Jesness expresses no need for such a program, but it is not 
clear whether this is because he sees no need for such payments or 
because he considers this type of suggestion outside the sphere of his 
assignment. He does refer to the need for highly selective operation 
of the soil bank with the amount of adjustment bought with public money 
serving as the sole guide; he warns against any possible effort to secure 
agricultural gains from monopoly achieved by restricting entry to farm. 
ing; and he emphasizes the farmer's stake in policies and programs that 
help to promote high-level stability in the economy generally. 

Clawson, on the other hand, sees the need for income payments to 
augment the income derived from sales at free market prices. He pro- 
poses a version of a fixed-share base-payment program that would pro- 
vide producers with supplemental income payments based on (1) the 
difference between the average market price of each of a number of 
commodities and an established support level of each, times (2) a speci- 
fied proportion of the individual farmer’s production base in each con- 
modity. The support price for each commodity would be based on a 
modernized parity formula, and the production base, determined on the 
basis of average output during the last five years or so, would be attached 
to the individual rather than to the land. 

The income payments from society to agriculture are justified by 
Clawson as a moderate return for the provision of agricultural productive 
capacity to take care of both emergency and future needs. Should we not 
also justify an income transfer on the grounds of maintaining technologi- 
cal progress, the benefits of which tend to accrue largely to the consum- 
ing public? 

I find myself in agreement with much of the foregoing appraisal of 
past programs, but a number of questions warrant consideration in 
appraising the program proposed. For example, could we not facilitate our 
reconsideration of agricultural adjustments if we were to take more care 
in defining our subject and in delineating its component parts? Are we 
addressing ourselves only to the problem of adjusting agricultural produc- 
tion to demand, or are we including the problem of maintaining pro- 
ducers’ incomes during the period of adjustment? What level of incomes 
are we shooting for—one that will provide a return to resources compat- 
able to that obtainable in other sectors of the economy or one that will 
prompt a transfer of resources out of agriculture? Does our problem 
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include the scope of resource reallocation required to solve the income 
problems of the 3.5 million “farmers” with incomes of less than $5000? 
Clawson appears to imply that it does when he criticizes the Rural 
Development Program as a timid and faltering step in the direction of 
adjustment of labor supply to potential employment opportunity in 
agriculture. Jesness apparently addresses himself to the larger, com- 
mercial producers. But whether or not we include the problems of the 
underdeveloped rural areas around which the Rural Development Pro- 
gram was developed, as well as the problem of adjusting production 
to demand, recognition of the differences between these problems, of the 
magnitude of each, and of the fact that they require different solutions 
should help us avoid some pitfalls in our search for solutions. 

Here it seems appropriate to say parenthetically that we do need more 
information about the nature and the problems of the various pertinent 
segments of our agriculture in order to understand the magnitude of their 
several problems. For example, Clawson indicates that the proportion of 
our farmers who are too old or otherwise incapable of moving from 
agriculture to other employment is smaller than we often think it is. But 
I'm inclined to believe, and we're beginning to accumulate some frag- 
mentary substantiating evidence, that a substantial portion of our 
“farmers” are too old or otherwise incapable or uninterested either in 
moving or in making any significant adjustments in their farming opera- 
tions in order to improve their income. This was touched on in one of 
the earlier panel discussions. 

Another question pertains to the timing required to control production 
by transferring resources out of agriculture. It has been demonstrated 
repeatedly that removal of fragments of the land resource does not con- 
trol production. Could not removal of portions of the human resources 
meet with similar results? In fact, is it not likely that removal of our 
small, inefficient farmers would actually result in an increase in output 
as the resources vacated were taken over by more efficient producers as 
a part of their larger, more efficient operating units? Clawson makes a 
point here when he indicates that a reduction in number of farms might 
lead to either an increase or a decrease in total farm output, depending 
upon the speed with which it is made. In my opinion, we cannot move 
people out of agriculture in a voluntary type of program compatible with 
our American way of doing things, fast enough to bring production into 
balance with demand, without some type of production-control program. 
Clawson’s suggestion of an income supplement to augment market prices 
would appear to support this opinion; yet he also suggests the abandon- 
ment of all production controls, 

A related question pertains to the effectiveness of the suggested fixed- 
share base-payment type of program without some type of production 
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control. Will such a plan provide producers with adequate incentive tp 
reduce production? Under a plan of this kind the marginal units of pro- 
duction receive only the market price. But the return for such units has 
only to exceed the variable costs in order to encourage maintenance of 
their production. 

If some type of control proves to be necessary, could not some of the 
disadvantages attributed to the acreage allotments and marketing quotas 
of recent programs be avoided by using quantity allotments rather than 
acreage allotments, and by making them transferable? Would not quantity 
allotments alleviate the incentive to substitute capital for land? And 
would not transferable allotments alleviate the danger of freezing produc. 
tion in uneconomic patterns that retard technological progress? The trans. 
fer of tax-exemption certificates as permitted under the old Bankhead 
Cotton Act of 1934 represents a precedent for this type of program from 
which adaptations might be made to current needs. 

Others have suggested that a program of the type suggested by Claw. 
son might be operated on a premium and penalty basis, with a part of 
the funds required for income payments obtained by assessing penalties 
on marketings in excess of quantity allotments. Could not such penalties 
be used effectively to discourage excess production? Producers of basic 
crops have become accustomed to penalties on excess production and, as 
Jesness points out, the development of our farm programs is an evolu- 
tionary process in which we strive to improve on earlier programs. 

One wonders too, whether a well-conceived conservation-reserve type 
of program should not play a part in our adjustment programs by provid- 
ing an alternative use for land. Jesness implies that it probably should. 
Clawson is not specific on this point. But certainly the Soil Bank “bid 
procedure” announced recently on a four-state trial basis offers a means 
of blocking out entire areas to be shifted to grass or trees, as he and 
others have suggested. 

Although it may be beyond the scope of our assignment, it may be in 
order to conclude this discussion with another brief look at the conclu- 
sions in light of the agricultural adjustments that may be required beyond 
the next 25 years. Neither of the papers under discussion makes a point of 
doing this, and rightly so in view of the assignment. But as some of the 
leading members of our profession are beginning to express a concem 
about the ability of the United States to meet the demand for agricultural 
products in the period beyond the next 20 to 25 years, any reconsideration 
of agricultural adjustments that does not recognize this position would 
appear to be amiss. 

This pessimistic position seems to me to be unwarranted on the grounds 
that technological progress will assure our ability to meet the demand for 
agricultural products long beyond the 25-year period under discussion 
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red by research, has been the key force in the 
standard of living and it is incon- 
or di we would even attempt to stifle it. I believe that our ca- 
rs roduce can be expanded greatly. I infer that Clawson would 
avi i even in the event of a tighter food supply than many of us 
- te, the adjustments suggested above, with emphasis on getting 
— S mt of agriculture in order to bring production in line with de- 
at not be incompatible with those that would be desirable. The 
a of people out of agriculture and the formation of larger, more 
efficient family farms should result in a sound, efficient a 
responsive to price and more capable of maximizing output than is o 
current agricultural plant. 


IMPLICATIONS OF RECENT RESEARCH ON OPTIMAL 
STORAGE RULES? 


Rosert GusTAFsoN 
University of Chicago 


IRST, it should be mentioned that use of the term storage “ruley’ 

is not meant to imply necessarily a prejudgment in favor of gover. 
mental control of storage levels. The term is defined independently of g 
specific institutional framework, and may be thought of, depending on 
the context, either as a prescription for a government agency's behavior 
or as a description of market behavior, or as a standard for evaluating 
storers’ behavior, whoever the storers may be. 

Since there is little point in discussing “implications” without being 
clear about what the implications are based on, I shall summarize the 
main ideas about what is meant here by “optimal” storage rules, and 
how they may be derived.’ 

The storage “problem” may be stated as follows. At the beginning of 
a given crop-marketing period, we know the amount of carry-over from 
the preceding period and can estimate fairly accurately the amount of 
harvest or output in the current period. The sum of these amounts, which 
I call the “supply,” is the quantity available for utilization and carry-over 
in the given period. The problem is to determine what the carry-over 
should be at the end of the given period. The quantity utilized will, of 
course, be simultaneously determined, as will the amount added to (or 
subtracted from) storage. 

A storage “rule,” as the term is used here, is a function which states 
the relationship between the carry-over at the end of the period and the 
total supply available during the period, as well as perhaps other observ- 
able variables.’ A storage policy of n periods is defined as a set of storage 


* These comments are based on research most of which was carried out under a 
contract between the University of Chicago and the U.S. Department of Agriculture, 
Needless to say, nobody except the writer is responsible for any errors, or, in particular, 
for any opinions or conclusions expressed here. Most of the discussion will be on feed- 
grain storage, with brief allusions to some of the results of the more recent work done 
on pork storage. 

* These matters are discussed in full detail, particularly with respect to computa- 
tional procedures, in a forthcoming publication in the U.S. Department of Agriculture 
Technical Bulletin series by Gustafson, R. L., “Carry-over Levels for Grains: A 
Method For Determining Amounts That Are Optimal Under Specified Conditions, 
U. S. Department of Agriculture Technical Bulletin No. 1178 (in press). 

* Carry-over is optimally a function of supply alone, provided that future fluctua- 
tions in output are treated as random. To the extent that such fluctuations are pre- 
dictable on the basis of currently observed variables, the optimal carry-over becomes a 
function also of such variables. For grains, the rules which we have computed have 
been mostly of the simple type making carry-over a function of supply alone. How- 
ever in the case of pork, there is evidence that this is an oversimplification, and the 
rules there are made dependent also on other, observable “prediction” variables. 
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miles for those periods. The storage problem, then, may be stated as that 
of finding an “optimal” policy or optimal set of rules, given the relevant 
conditions, and given the criterion of optimality or policy decision about 
goals to be achieved. 

In practice, we may be primarily interested only in what should be 
done in the current period, but the decision as to how much of an avail- 
able supply should be used in the current period and how much should 
be carried over for use in future periods must depend on how the quantity 
carried over is to be distributed among those future periods, It is essenti- 
ally for this reason that storage policy, to be demonstrably optimal, must 
be defined and derived in terms of storage rules, rather than simply in 
terms of recommended specified “levels” of storage. 

This does not imply, of course, that one must compute storage rules 
for all future periods, ad infinitum. What happens in future periods be- 
comes of lesser importance (i.e., has less effect on the optimal rule in 
the current period) as the computations are carried further into the 
future, so that, with a finite number of operations (or iterations), the 
optimal rule for the current period can be determined to any desired 
degree of accuracy. In the applications to feed grains, the marketing period 
was taken as a year, and the number of iterations required to achieve 
“convergence” in the computations varied between five and 15. In other 
words, the effective “time horizon” for these applications may be said to 
be somewhere between about five and about 15 years, depending on the 
conditions and criterion for which the rule is being determined. 

Under the assumption of “stationarity,” i.e., that all relevant conditions 
and criteria are the same in each year, the optimal storage rule is also 
the same in each year. All the applications to feed grains which have 
been carried out have assumed, for computational purposes, stationarity 
in this sense, The assumption is not, however, as restrictive in its effects 
as it might at first appear.‘ 

The conditions which are relevant to the determination of storage rules 
are four: the interest rate, the cost of storage, the probability distributions 
of output in future periods, and what I call the “total social value func- 
tion,” ie., a function which relates the total value to society of utilizing 
alternative quantities in a given year to the respective quantities. 

The objective determination of a social value (or social utility) function 
is, of course, fraught with problems, and a completely rigorous or defini- 
tive determination is probably impossible. Nevertheless, any storage 
policy necessarily assumes, implicitly or explicitly, some value function, 


“For example, nonstationarities introduced by lag effects in demand or supply 
can in some cases be allowed for approximately by making certain “equivalence” ad- 
justments in the parameters used in the computations. Also, future trends in produc- 
tion or demand, if 


known, can readily be allowed for. 
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and it is clear that explicitness in assumptions is generally more cond). 
cive to rationality than is absence of explicitness. 

Perhaps the most practicable way of objectively approximating a tota| 
social value function is to let the marginal social value of a given quantity 
be equal to market price, in a market price-quantity (or inverse demand) 
relation suitably specified. In particular, the demand elasticity used 
should be for the “short run” (since we are concerned with year-to-year 
changes in quantities), and it should be defined with the real productive 
capacity of the economy held constant, except for changes in the produc. 
tion of the given commodity. 

In any case, however the social value function is determined or decided 
on, the criterion of optimality may then be defined as follows. First, the 
“gain” in any year resulting from storage is defined as the total social 
value of grain utilized under the storage program minus the cost of 
storage minus the total social value of grain that would have been utilized 
in the absence of any storage. It can readily be seen that the probability 
distribution of gain in any year depends on the probability distribution 
of output, the storage rule applicable in that year, and the carry-in, which 
in turn depends on the storage rule applicable in the preceding year, the 
distribution of output in that year, and so on back to the initial year. 
An optimal storage policy, then, is defined as the set of storage rules which 
maximizes the sum of discounted expected gains for a given number of 
years, or, in the case of stationarity, for all future years. 

The “solution,” i.e., the mathematical derivation of storage rules which 
can be shown to satisfy uniquely the stated criterion, is adapted from the 
Dvoretzky, Kiefer, Wolfowitz solution of the inventory problem for a 
firm,® and the computational method used to calculate specific rules under 
stated conditions is an iterative one based directly on that solution. It 
can be shown that, if the total social value function is differentiable, an 
equivalent solution and equivalent computations can be carried out using 
the marginal social value function. Use of the latter function has several 
advantages which I shall not detail here. 

In particular, however, it can be shown that, in the case of stationarity, 
the storage rule which maximizes the sum of discounted expected gains 
in all future years is the unique function @ which satisfies the following 
equation for all values of C: 


af +x — 0(C + x)]dF(x) — y'(C) = Cl], 


where « is the “discount factor” (equal to 1/(1 + interest rate)), p is the 
marginal social value function, C is carry-over, x is output, F(x) is the 


* Dvoretzky, A., J. Kiefer, and J. Wolfowitz, “The Inventory Problem: I Case of 
Known Distributions of Demand,” Econometrica, 1952, Vol. 20, pp. 187-222. 
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probability distribution of x, and y’ is the marginal cost of storage 
function. 

Two “implications” can be seen from the above equation: 

1) The first is that the aggregate amounts that would be stored by 
rivate firms maximizing expected net revenues in a competitive market 
are identical to the amounts that would be stored by a government agency 
maximizing the sum of discounted expected social gains, provided that 


a) the marginal social value function is defined as the market price-quantity 
relation; 

b) the marginal cost of storage to a government agency, for a given quantity, 
is the same as it is to a private storer (when all private storers are in 
equilibrium, with the same given aggregate quantity); 

c) either the relevant conditions are stationary from year to year, or, if 
not, then the relevant information available to, and acted on, by private 
storers, is the same as that available to and acted on by a government 
agency. 

2) The second is that, for the case where the government operates 
the storage program directly, if again the marginal social value function 
is the same as the market price function, and if the marginal cost of 
storage is constant, then the expected cost to the government of operating 
an optimal program is zero. 

We have computed optimal storage rules for aggregate feed grains in 
the United States under a variety of alternative sets of conditions. The 
data were used, and the computations carried out, on a per-acre basis, 
so the results can be applied to different levels of aggregate acreage.’ 
All of the per-acre quantities and values used here can be translated 
into approximate national aggregates by multiplying by 140 million acres. 

The probability distribution of yields was estimated from records of 
the actual variability of yields in the period 1901-1950, with an adjust- 
ment for trend. The resulting empirical distribution is fairly highly nega- 
tively skewed, and has the following other properties: mean, 29.5 bu.; 
range, 16 bu. (19 minimum to 35 maximum); variance, 9.18; standard 
deviation, 3.03 bu.® 

For the purpose of discussing implications, I shall use here only two 


*The actual aggregate used was corn, oats and barley, converted to corn equiva- 
lents on the basis of pounds of digestible nutrients per bushel. Sorghums were omitted 
because of lack of certain relevant data. 

‘In the results which I shall use here, no account is taken directly of fluctuations 
in acreage, although it should be mentioned that such fluctuations, whether predicta- 
ble or random, can be incorporated into a more general computation. 

*For the years 1946-1955, the actual U.S. average yield, for our “corn pa aryl 
aggregate, was 80.9 bushels per acre. The computed rules can easily be adjusted for 
such changes in “normal” yield. It can also be shown that the computed rules are 
not sensitive to errors in the estimate of yield variance which might be introduced, 
or example, by sampling variability, provided the estimates of the other conditions 
used are “realistic.” 
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of the rules which have been computed, and label them “Rule 1” anq 
“Rule 2” respectively. The sets of conditions used are summarized a; 
follows: 


Rule: Rulel Rule? 
(Constant) Marginal cost of storage ($ per bu.): 0.10 0.04 
Interest rate: 5percent 2 per cent 
Elasticity of quantity used with respect to marginal 

social value: —0.50 —0.30 


The parameter values used for computing Rule 1 are approximate esti. 
mates of what are taken to be the relevant actual existing values, The 
parameter values for computing Rule 2 are chosen to indicate the 
nature of the assumptions that would be required to “justify” relatively 
high levels of storage. 

The marginal cost of storage in each case was taken as constant, ie, 
in particular, we have, for simplicity, excluded from consideration the 
concept of the “convenience yield” of stocks.’° The carry-over levels here 
are therefore exclusive of what might be called working stocks, which 
are of course not constant, but probably average roughly about 1.4 bushels 
per acre or 200 million bushels in aggregate. 

The computed rules are tabulated and illustrated below.” 

Once a rule has been determined, then probability distributions that 
would occur as a result of application of the rule can be computed for 
each of the relevant variables—supply, carry-over, quantity consumed, 
and price—for any given year, as a function of the level of carry-in. Then, 
by iteration, the “long run,” “stable,” or “convergent” probability distribu- 
tions of all the variables can be obtained. 


Carry-over (bu./acre) Carry-over (bu./acre) 


Supply Supply 

(bu./acre) Rule 1 Rule 2 | (bu-/acre) Rule 1 Rule 2 
Less 

than 29 0 0 38 4.44 7.01 

29 0 0.07 40 5.89 8.66 

30 0 0.77 42 7.38 10.34 

31 0 1.50 44 8.89 12.08 

32 0.55 2.25 46 10.45 13.83 

34 1.74 3.80 48 12.02 15.61 

36 3.05 5.40 50 13.63 17.42 


*L.e., if I were required to choose a “realistic” optimal storage rule for feed grains, 
I would say Rule 1 is close to it. 

* See Telsor, L. G., “The Supply of Stocks: Cotton and Wheat,” Ph.D. dissertation, 
University of Chicago, 1956. 

“It may be noted that Rules 1 and 2 have the same general shape (slightly con- 
cave upward) and roughly the same slopes, differing mainly in “level.” (These genetal 
relationships held approximately for all the optimal rules computed.) Rule 8 is a non 
optimal storage rule which will be senveilionedl' later, for comparative purposes. 
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over 
/acre) 


,Rule 2 
Rule 3 


Rule 1 
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LZ 
YT 


A 
19 «21 2h 26 28 30 32 3h 36 38 4O 42 


Supply (= Carryin + Harvest) 
Bu. /Acre) 


I shall summarize here only the long run distributions of carry-over and 
quantity used, to convey some idea of the “operating characteristics” of 
the two rules being compared. 


From the Long Run Probability Distributions of Carry-over Level: 


Under Rule 1: 
Average carry-over: 0.33 bu./acre (about 47 million bu. aggregate) 
Relative frequency of zero carry-over: 73 per cent 
“Upper limit’”’ carry-over (exceeded with probability 0.1 per cent): 3.0 bu./acre 
(about 420 million bu. aggregate) 


Under Rule 2: 
Average carry-over: 3.14 bu./acre (about 440 million bu. aggregate) 


Relative frequency of zero carry-overs: 16.3 per cent 
“Upper limit” carry-over (exceeded with probability 0.2 per cent): 10.0 bu./acre 
(about 1400 million bu. aggregate) 

The “implications” of these results depend somewhat, perhaps, on one’s 
point of view. However, I think three comments are worth making: 

1) Under “realistic” assumptions about relevant conditions (Rule 1), 
optimal carry-over levels are remarkably low, being zero most of the time, 
and essentially never getting above about 400 million bushels. 

2) Comparing the results under Rules 1 and 2, we may say that the 
determination of optimal carry-over levels is at least moderately sensitive 
to the values of the parameters of the conditions assumed, arguing for 
the importance, in any practical application of storage policy, of obtain- 
ing estimates of the conditions which are as accurate and as relevant as 
possible, But 

8) It requires highly “unrealistic” assumptions about relevant condi- 
tions, such as those of Rule 2, to “justify” levels of carry-over which 
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approach in magnitude the actual price-support Carry-overs of recent 
years.*? 

The long run probability distributions of quantities utilized under the 
two rules are tabulated below. 


Lone-Run ProsaBiLity DIsTRIBUTIONS OF QuaANTITY 
(BusHELS PER ACRE) UNDER DIFFERENT SToRAGE 


Quantity Cumulative Frequencies 

Utilize No Storage Rule 1 Rule 2 Rule 3 
18 .00 .000 .000 .000 
19 .02 .015 .003 .000 
20 .04 .034 .008 .000 
22 .06 .054 .024 004 
24 .06 .060 .041 .042 
26 .10 .094 .060 .074 
28 .22 . 200 .103 
30 .64 .574 .798 . 708 
32 .88 .974 1.000 .973 
33 .98 1.000 . 998 
34 .98 1.000 
35 1.00 

Variance 9.18 7.60 3.51 3.93 

Std. dev. 3.03 2.75 1.87 1.98 

Long-run average 
carry-over 0 0.33 3.14 6.98 


It will be noted that neither Rule 1 nor Rule 2 reduces the long run 
probability of occurrence of low levels of utilization by very much. The 
“implication” here is that, under the criterion adopted and the estimates 
of conditions used, it is simply not economically worthwhile to reduce 
such probabilities by very much, especially if the estimates of conditions 
are fairly “realistic.” 

Rule 3, referred to in the table, is introduced here for comparative 
purposes. It is a non-optimal rule which is chosen to achieve the purpose 
(if such be a purpose) of reducing the probability of occurrence of low 
levels of utilization. It is a “proportional” or “linear” rule, specifically, 
C = 6,(S) = 0.4(S — 19). (The reasons for the choice of the coefficient 
0.4 I omit here.) It may be noted that although Rule 3 does reduce the 
probability of low levels of utilization, it does so only at considerable 
cost: the long run average level of carry-over is about 7.0 bushels per 
acre, as compared with 0.3 under Rule 1 and 3.1 under Rule 2. Also, the 


* The current level of Commodity Credit Corporation stocks of “corn equivalents” 
of corn, oats and barley is about 1300 million bushels. 

* For example, the probability that quantity utilized in any year will fall to or 
below 22 bushels = acre (or about 37.5 per cent below normal) is about 6 per cent 


with no storage, about 5.4 per cent under Rule 1, and about 2.4 per cent even under 
Rule 2. 
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eduction in the variance of quantity utilized is actually slightly less under 
Rule $ than under Rule 2. 

[ tum now to a brief consideration of “costs and benefits” that can 
be expected to accrue from the application of optimal storage rules. First, 
define the “expected returns to storage” as the maximized sum of dis- 
counted expected gains from storage, where the “gain” in each year is the 
total social value of quantity utilized under the storage program minus 
the cost of storage minus total social value in the absence of storage. 
Then the expected returns, as a function of the initial year’s supply, can 
be computed and are tabulated below for the two optimal rules we 
are considering. 


ExpecTED RetuRNS TO STORAGE (DoLLARs PER ACRE) UNDER RULE 1 AND RULE 2 
ror Various In1TIAL LEVELS oF SupPLy (BUSHELS PER ACRE)!4 


Supply Rule 1 Rule 2 
Less than 30 $ 0.32 $11.41 
30 0.32 11.48 
32 0.35 11.97 
34 0.58 12.97 
36 0.95 14.50 
38 1.80 16.57 
40 2.83 19.08 
42 4.16 21.58 
44 5.79 23.98 
46 7.67 26 .30 
48 9.52 28.54 
50 11.28 30.71 


The magnitudes involved here, when converted to national aggregates, 
are fairly substantial—at least enough so to make research effort on storage 
policy seem somewhat worthwhile. On the other hand, if compared with 
the discounted present value of all future grain grown per acre (roughly 
about $900 for the interest rate of Rule 1 and about $2250 for Rule 2), it 
is clear that the relative contribution which a storage policy can make 
to real income is small. 

It is of some interest to consider how the effects of a storage policy 
are distributed among relevant groups. I shall consider three such cate- 
gories, “producers” of the grain, “users” of the grain, and “storers.” Prob- 
ability distributions of gains and/or losses to each category can be com- 


“The higher values occurring under Rule 2 do not mean, of course, that Rule 2 
is “better” than Rule 1—each rule maximizes the returns under the conditions assumed 
in computing it; the higher returns of Rule 2 are due to having assumed conditions 
which would make storage more valuable to the economy than it is under the condi- 
tions of Rule 1. (Similarly, each rule maximizes the returns for every possible level of 
initial supply, so the fact that the returns increase as initial supply increases simply 
reflects the obvious fact that storage becomes more valuable.) 
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puted, for a given year for alternative levels of carry-in, and then b 
iteration to convergence, for the long run. I shall give here only long na 
average “first order” results for one from among many possible sets of 
comparisons.*® 


Lone Run AverRAGE “First OrDER” Costs AND BENEFITs 
UNDER DIFFERENT STORAGE RvuLEs'5 


Rulel Rule2 Rue} 


Assumed Conditions 
Marginal cost of storage ($/bu.) 0.10 0.04 0.04 
Interest rate 5% 2% 2% 
Elasticity of demand w.r.t. market price —-0.50 -0.50 -0.59 
Elasticity of quantity used w.r.t. marginal 
social value —-0.50 -0.30 -0.30 
Long Run Annual Averages ($ per acre)*** 
*(1) Cost of storage 0.033 0.126 0.279 
*(2) Interest cost 0.026 0.097 0.216 
*(3) (1)+(2) 0.059 0.223 0.495 
*(4) Gain in Total Social Value of Grain Used 0.077 0.451 0.424 
*(5) Social Gain from Storage: (5) — (3) 0.018 0.228 —0.071 
**(6) Producers’ ey Gain 0.099 0.476 0.871 
*(6a) Producers’ Gain if they bear storage cost: 
(6) —(3) 0.040 0.253 —0.124 
**(7) Users’ Monetary Loss 0.158 0.567 0.515 
*(7a) Users’ Loss if they receive all the gain in 
total social value: (7) — (4) 0.082 0.116 0.091 


**(8) Storers’ Monetary Gain on Purchases & 


ales 0.059 0.091 0.144 
*(8a) Storers’ Gain if they bear cost of storage: 
(8) —(3) 0.000 —0.132 —0.351 


*** As compared with zero storage. 
** Items which are directly comparable for all three rules. 
* Items which are directly comparable only for Rules 2 and 3. 


Again we note that the magnitudes are small relative to the total value 
of grain produced, but not negligible in absolute amount, on a national 
aggregate basis. For example, under Rule 2, the storage agency could 


“It should be mentioned that, again, values occurring under Rule 1 are not di- 
rectly comparable for some items with those of Rule 2, because the two rules are 
determined for different sets of conditions. However, Rule 2 and the non-optimal 
Rule 3 are assumed to be comparable in all cases. 

It should also be emphasized that the comparisons are meant to be suggestive only, 
since (a) in large part, “producing,” “using,” and “storing” are done on the same 
farms; and (b) by considering only “first order” effects, we abstract from the fact that 
any significant changes in the effects on producers and users would in the long run 
tend to be offset by shifts of other resources. It is for these reasons, among others 
that the concept of “social” gain, uncongenial though it may be, in some respects, s 
felt to be the relevant one for determination of optimality. 
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ipse on the average about 18 million dollars a year, despite the extremely 
ow assumptions about cost of storage and the interest rate.’ 

What general conclusions pertaining to implications for over-all policy, 
if any, can be drawn from all these computational results? My own gen- 
eral conclusion, and here perhaps I should emphasize that there is some 
dlement of opinion as well as of fact involved, is that probably the best 
recommendation one could make, as an economist, to the public, would 
be that the government should get out of grain storing activity entirely. 
There are three steps or sub-conclusions involved in arriving at this gen- 
eral conclusion: 

First, there is a fairly strong theoretical presumption that in a free 
market private storers will, in aggregate, store amounts that are approx- 
imately socially optimal, by the criterion used here." 

Second, our computations indicate that, to the extent to which a free- 
market storage policy might not be optimal, the improvements, in terms 
of the relative increases in real income to relevant sectors of the economy, 
which could be effected even by a perfectly optimally operated govern- 
ment storage program are not very great. In other words, storage of feed 
grains does not appear to be the kind of economic activity where sub- 
stantial gains can be obtained through governmental intervention.’* 1 

Third, there is ample historical evidence, especially over the last 


“Also, note that Rule 3 is not only non-optimal, but actually worse (from the 
standpoint of social gain) than no storage at all. 

"This presumption is, of course, conceptually subject to empirical test. Unfortu- 
nately, there have been only a relatively few years in the past in which a free market 
existed and in which adequate data on carry-overs of feed grains are available. 

I have, however, made some attempt to test the presumption in connection with 
the study of pork storage. There we are primarily interested in seasonal rather than 
inter-year storage, and the evidence indicates that 

a) on the long run average, i.e., over a period of several years’ duration, seasonal 
levels of pork inventories held by private storers are in aggregate about optimal, in 
the sense of equating the average seasonal price change to the cost of storage, in- 
cluding a “normal” return on investment; but that 

b) the non-optimalities in particular years are sometimes very great. The evidence 
also suggests that the non-optimalities are probably largely due to lack of adequate 
information, on the part of storers, about the extent to which year-to-year changes in 
the seasonal pattern of production are in fact predictable. 

"This does not mean, of course, that if the government is engaged in and continues 
to engage in storage activity, we should ignore the question of optimality of the a 
followed. It is clear that non-optimal policies can result in very high losses indeed, 
in terms of absolute national aggregates. 

”Both the first and second steps or sub-conclusions are, of course, based on the 
ss that the marginal social value function can best be approximated by the 

et price-quantity relation, suitably specified. If this judgment is rejected, then 
neither conclusion holds. For example, if total social value is set equal to total revenue 
of grain pm, with the same storage cost and interest rate conditions of our 
Rule 1, the resulting optimal storage rule would give carry-over levels even higher 


_ than those of Rule 2. 
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10 years or so, that once the government becomes engaged in Storage 
activity, there are very strong political pressures to make the Policy 
followed increasingly non-optimal. 

I do not mean to suggest, of course, that I think the Commodity Credit 
Corporation should immediately release all its currently held stocks, One 
of the important potential practical applications of computed storage rules 
would be in serving as a guide to the rate at which stocks could be 
brought down from their current levels. Although I have, largely for 
simplicity, somewhat emphasized in the present discussion the long nn 
effects of applying optimal rules as defined here, one of their important 
properties is that they are derived and computed, not only to result in 
“desirable” long run averages, but also so as to be optimal, under the 
criterion specified, when applied starting in any given year with any given 
level of initial stocks or initial supply. 

Current CCC stocks of corn, oats and barley, in corn equivalents, are 
about 1300 million bushels, or about 9.4 bushels per acre. If our Rule |, 
for example, were to be applied starting this year (with a minor modif- 
cation to adjust it for the current estimate of normal yields), it would 
take about four years to reduce stocks to their long run average level 
under the rule, i.e., about 50 million bushels, assuming normal yields each 
year. The period could, of course, be shorter or much longer, depending 
on what happens to yields; but in any case application of the rule each 
year would be optimal, in the sense of maximizing the sum of discounted 
expected gains, whatever the particular year’s level of carry-in or produc. 
tion might be.”° 

Finally, the conclusion or opinion that the government should not store 
grain at all should be modified somewhat to allow for the possible de- 
sirability of reserve stocks held in case of occurrence of war or other na- 
tional disaster. Optimal rules can be derived which include allowance 
for such contingencies, if one can make estimates of their effects on the 
relevant conditions of demand and supply, and can make assumptions 
about the probabilities of their occurring. Such rules can be expected to 
have about the same form, except for level, as rules calculated for core- 
sponding conditions except for excluding the disaster contingency ele- 
ments. The difference in levels, then would be the “optimal” “disaster 
reserve’ stock. 


* The corresponding period, if Rule 2 were applied, would be about 12 years to 
reduce stocks to about 500 million bushels, assuming normal yields. 
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DISTRIBUTED LAGS AND ESTIMATION OF LONG-RUN 
SUPPLY AND DEMAND ELASTICITIES: 
THEORETICAL CONSIDERATIONS 


Marc NERLOVE® 
U. S. Agricultural Marketing Service** 


Introduction and Summary 


HIS paper is devoted to defense of the proposition that it is impos- 

sible to measure the short-run elasticity of supply or demand, and 
that only under special conditions is it possible to measure the long-run 
elasticity “directly.” Although, by assumption, I neglect entirely the prob- 
lem of simultaneous determination of relevant variables, I show that sta- 
tistical regressions among quantity, price, and/or other relevant variables 
do not always yield economically meaningful relationships. The diffi- 
culty thus encountered is closely related to the concept of a distributed 
lag. Suitable dynamic models of consumer or producer behavior have 
been shown to lead to distributed lags; these models may be used to 
obtain estimates of long-run elasticities without explicit introduction of 
distributed lags. A large number of statistical analysis based on such dy- 
namic models are nearing completion. Such results as are now available 
appear promising: When analyses based on dynamic models are con- 
trasted with those based on the more traditional static approach, we find 
that the former analyses explain the data better, that the coefficients are 
more reasonable in sign and magnitude, and that the calculated residuals 
indicate a lesser degree of serial correlation. This paper gives theoretical 
reasons why this should be so. I hope to present statistical results in the 
near future. 


Short-Run Elasticities, Long-Run Elasticities, 
and Expectations 


The distinction between the short and the long run is frequently used 
in a loose way. Let me, therefore, mention briefly those elements which 
are important to the argument. 

On the supply side. The usual distinction between long-run and short- 
tun elasticities of supply has generally been made on the basis of an 
assumption about the supply of certain factors to the firm or industry. The 
contention is that in the shortest of all short runs most or all factors of pro- 
duction are fixed while, as time passes, successively more of these restric- 
tions are removed. Under this interpretation of the meaning of different 


*I am indebted to R. J. Foote, U.S. Agricultural Marketing Service, for helpful 
comments, 


** On military leave. 
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runs, it can be shown that the short-run elasticities of supply for an 
individual firm are always less than or equal to the long-run elastici 
and that the longer the time or “run” allowed for adjustment, the closer 
is the short-run elasticity to the long-run. Thus, from any point on a long. 
run supply schedule we may think of a fan of short-run supply curves 
which gradually approach the long-run curve, from the left above it and 
from the right below it. 

On the demand side. The economic theory of the individual consumer 
or family unit is similar to the theory of the individual firm: a firm maxi- 
mizes profits subject to various restraints and a consumer maximizes 
satisfaction or utility subject to restraints. Just as a firm produces a 
product with fixed as well as variable factors, so a consumer produces 
satisfaction with stocks of durable or semi-durable goods as well as with 
goods of a more perishable nature. Because stocks of durable or semi- 
durable goods have greater elasticities of supply in the long than in the 
short run, the elasticity of demand, even for a perishable commodity, is 
greater in the long than in the short run. 

Uncertainty. The usual distinction between long- and short-run elasti- 
cities of demand or supply rests on the tacit assumption that expectations 
are static, ie., that people believe that current prices or incomes will 
persist indefinitely. When expectations are not static it is no longer true 
that the long-run elasticity of supply or demand necessarily exceeds the 
short-run elasticities. 

When we attempt to analyze the effects of non-static expectations, we 
face two basic problems: (1) Expectations are not generally single-valued; 
how then can we introduce them into our analysis in a meaningful yet 
sufficiently simple way? (2) A wide variety of factors which are not quan- 
titative in nature contribute to the formation of expectations, such as, for 
example, incidents of international importance in the Middle East. Not- 
withstanding these difficulties, progress may be made in understanding 
the effects of non-static expectations through the use of explicit dynamic 
models of expectation formation. 

A meaningful concept of expectations (yet one which treats them as 
single-valued) is that of expected “normal” price or income, i.e., the level 
about which future prices or incomes are expected to fluctuate. If 


*The argument hinges on the fact that the minimum cost of producing an addi- 
tional unit of output cannot be less when an entrepreneur's freedom of choice is 
limited than when he is completely free to choose, because he always has the alterna- 
tive of choosing exactly that situation to which he was previously limited. See Fried- 
man, Milton, Lectures in Price Theory, unpublished mimeographed notes (Chicago, 
1951), pp. 119-124. 

* See Arrow, Kenneth J., and Marc Nerlove, “A Note on Expectations and Stabil- 
ity,” Econometrica, Vol. 26 (April 1958); 

Friedman, Milton, A Theory of the Consumption Function (Princeton: Princeton 
University Press, 1957); 
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changes in expected “normal” price or income are induced by changes 
in current prices or incomes, simple but meaningful models of expectation 
formation may be constructed.* One such model which seems particularly 
appropriate is that derived from Hicks’ definition of the elasticity of ex- 
pectations* [11, p. 205] by setting the elasticity equal to a constant. Let 
7, be the expected “normal” level of a variable at time t, and let z, be the 
actual level; then 


(1) = Bla. — 0<6<1. 

3 is called the elasticity or coefficient of expectations according to whether 
z® and z are expressed in logarithms or not. In words, the model states 
that in each period people revise their notion of what is “normal” in 
proportion to the difference between what actually happened and what 
they previously considered as “normal.”* When the elasticity or coefficient 
of expectations is one, expectations are static; when it is less than one, 
the expected “normal” fluctuates less than does the actual. 

If supply depends on expected “normal” prices and demand on ex- 
pected “normal” income and prices as well as on current prices, the 
introduction of non-static expectations in the manner suggested leads to 
yet another reason why the long-run elasticity should exceed the short-run 


Nerlove, Marc, “Estimates of the Elasticities of Supply of Selected Agricultural 
Commodities,” Journal of Farm Economics, Vol. 38, May, 1956, pp. 496-509; 

Nerlove, Marc, Estimates of the Elasticities of Supply of Corn, Cotton, and Wheat, 
unpublished Ph.D. thesis, Johns Hopkins University (Baltimore: 1956), pp. 41-59; 

Nerlove, Marc, Using Distributed Lags in the Analysis of Demand for Agricultural 
and Other Commodities, forthcoming publication of the U. S. Department of Agri- 
culture (1958). 

Friedman deals only with income and calls his concept “permanent” income rather 
than “expected ‘normal’ ” income. 

*Changes in expected “normal” prices or income may be thought of as divided 
into two components: (1) autonomous, and (2) induced. See Enthoven, Alain C., and 
Kenneth J. Arrow, “A Theorem on Expectations and Stability,” Econometrica, Vol. 24 
(1956) p. 289, Autonomous changes in expectations are the result of particular causal 
factors such as, for example, changes in the levels at which the prices of certain farm 
commodities are supported or the incidents of international importance to which I 
referred above. Part of any change in expectations, however, typically is induced by 
a change in current conditions. If sta, in every instance exactly what caused 
a change in the current value of an economic variable, no changes in expectations 
would be induced: any change in expectations would be directly related to specific 
causal factors. The typical producer or consumer, however, is not generally aware of 
the specific reasons for a change in current conditions, He therefore uses the past 
and present as his guide to the future. 

*Hicks, J. R., Value and Capital, 2nd ed. (Oxford: Clarendon Press, 1946), p. 205. 

*See Arrow and Nerlove, footnote 2. 

‘The differential equation analogue of equation (1) has been used he Friedman 
(footnote 2); Cagan, Phillip, “The Monetary Dynamics of Hyper-Inflations,” in 
M. Friedman, ed., Studies in the Quantity Theory of Money, Vol. I (Chicago: Uni- 
versity of Chicago Press, 1956); and Arrow and Nerlove (footnote 2). I have used it 
in the difference equation form in my work on supply functions (see second and third 
Nerlove references in footnote 2). The model is due originally to Cagan. 
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elasticities. Consider, for example, a consumer who experiences a sudden 
increase in income. Initially, he may not believe that his income yi] 
remain permanently at the new level and therefore does not adjust his 
consumption of various goods and services to the fullest extent. But, as 
time passes, if his income does remain at the new level, he will gradually 
come to believe in its permanence and act accordingly.’ 


The Problem 


Why the short-run elasticity cannot be estimated. It should now be 
clear why we cannot measure the short-run elasticity of supply or de. 
mand: through each point on a long-run supply or demand curve passes 
a fan of short-run curves, each one appropriate to a different interval of 
time. Thus, there is no unique short-run elasticity of supply or demand 
with respect to price or any other variable; the short-run elasticity differs 
depending on the position from which we start and the length of time 
we allow for adjustment. This is an elementary observation, but it has 
significant implications for the estimation of long-run elasticities. 

Why the long-run elasticity cannot be estimtaed directly: an illustra. 
tion. Consider the problem of estimating the long-run elasticity of de- 
mand. Suppose that we abstract from changes in real income and the 
prices of goods other than the one in question. This is done solely to 
facilitate a diagrammatic exposition; the abstraction involves no real loss 
of generality. Further suppose that supply is perfectly elastic, so that we 
may deal with the problem in the absence of difficulties caused by the 
existence of simultaneous relations among the variables.* I assume that 
observations on price and quantity are taken at discrete time intervals 
of a fixed length and that full adjustment to changed conditions does not 
take place within the time length of the intervals. 

Figure 1 illustrates these assumptions for a once-and-for-all change in 
price. The curve D,D, is the long-run demand curve. The point B on 
DD, represents an equilibrium of demand and supply: At a price OA, 
the quantity AB is consumed each period. If the supply curve shifts so 
that the price is now OC, the quantity consumed does not increase im- 
mediately to CP, where P is a point on the long-run demand curve, but 
to CD, where D is a point on one of the short-run demand curves 
through B. If the price were to remain at OC, we would observe the 
quantity CE consumed the following period, then CF, then CG, CH, and 


* Considerations of this type are important in Friedman’s work on the consumption 
function (see footnote 2). 

*A concrete example of a situation in which supply may be taken as perfectly 
elastic is the market for certain imported foodstuffs in a country which consumes but 
a small part of the world supply. This is the —— reason why demand analyses 


for the U.K. have been used in the statistical analyses based on the methods pro- 
posed in this paper. 


so on. Ee 

oach 

cou 


hence, th 


Figure 2 


equili 
let su] 
then { 


consu: 
at OC 
again 


DisTRIBUTED Lacs 305 


on. Each of the points, D, E, F, G, H, etc. lie on different short-run 
jemand curves through the point B. As time passes they gradually ap- 
proach the point P which lies on the long-run demand curve. 

Of course, in any realistic situation price will be changing constantly; 
hence, the points we observe never lie on the long-run demand curve. 
Figure 2 illustrates this situation. We start out, as before, from an initial 
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equilibrium point B on the long-run demand curve D, Dx. Now, however, 
et supply shift in such a way that the price falls constantly, first to OC, 
then to OE, OG, OI, and so on. When the price falls from OA to OC, 
consumers adjust their consumption from AB to CD. If the price remained 
at OC, they would consume CW the following period; but the price falls 
again to OE. Consequently they move along a new short-run demand 
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curve through the point W to F, They consume slightly more than they 
would have had the price remained at OC. Thus, as price falls, we ob. 
serve a series of points, D, F, H, J, L, etc., which all lie on different 
short-run demand curves passing through different points on the long-run 
demand curve. A curve approximately passing through these points, 
DzDz, has neither the average elasticity of the short-run curves nor the 
elasticity of the long-run curve. The curve DgDg is the sort of demand 
curve that would be estimated were we to neglect the whole problem of 
short and long run demand; i.e., it is the sort of demand curve which has 
usually been estimated. You can easily see that the position, elasticity, 
and even the shape, of the estimated demand curve, DgDz, depend crv. 
cially on the exact pattern of assumed price changes: in particular, if 
price had been assumed to fall more slowly we would have obtained 
an elasticity of demand closer to the long-run elasticity. We can even 
conceive of situations in which the measured elasticity exceeds the long. 
run elasticity or falls short of the shortest of short-run elasticities, The 
estimated curve is neither a short-run demand curve nor a long-run de- 
mand curve. In fact, it is not a demand curve at all! 

Generality of the problem. The problem illustrated in Figure 2 is quite 
general and applies to supply curves as well as demand curves and to 
situations in which more than just quantity and own-price are considered. 
Whenever it takes time for producers or consumers to adjust to changed 
conditions and wherever the period which is required for full adjust- 
ment exceeds the interval of observation, then statistical relationships 
among observations on the relevant variables, each of which is taken at 
the same time, tell us little about the long-run elasticity or any of the 
short-run elasticities. I would argue that the situation envisaged is 
sufficiently typical that account should be taken of the difficulty in further 
studies on demand or supply. The method of distributed lags offers a 
solution to the problems. 


Distributed Lags 


What is a distributed lag? Irving Fisher was the first to use and discuss 
the concept of a distributed lag.® Distributed lags arise in theory when 
any economic cause (for example, a price change or an income change) 
produces its effect (for example, on the quantity of a good demanded) 
only after some lag in time, so that this effect is not felt all at once, at 
a single point of time, but is distributed over a period of time. Thus, 


* Fisher, Irving, “Our Unstable Dollar and the So-called Business Cycle,” Journal 
of American Statistical Association, Vol. 20 (1925), pp. 179-202; The Theory of In- 
terest as Determined by Impatience to Spend Income and Opportunity to Invest It 
(New York: Kelley and Millman, Inc., 1954); “Note on a Short-cut Method for Cal- 
culating Distributed Lags,” Bulletin of the International Statistical Institute, Vol. 29 
(1937), pp. 8323-327. 
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when we say that the quantity of cigarettes demanded is a function of the 
rice of cigarettes taken with a distributed lag, we mean, essentially, that 
the full effects of a change in the price of cigarettes are not felt im- 
mediately, but that the effects are felt gradually so that the full effect 
is realized only after a period of time has elapsed, perhaps a considerable 
period. So stated this is the same sort of thing we have in mind when we 
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distinguish between short- and long-run elasticities of supply or demand. 
Thus the formulation of economic relationships containing distributed 
gs is related to the problem of formulating meaningful relationships 
among variables we can observe, and the problem of estimating distribu- 
tions of lag is really the problem of estimating long-run elasticities. 
Estimation of distributed lags. The problem of estimating a distribution 
of lag may be attacked in several ways: (1) We may make no assumption 
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as to the form of the distribution; this approach has been taken by Alp" 
and Tinbergen.’ (2) We may assume a general form for the distribution 
of lag and estimate the parameters which define the exact distribution, 
this approach has been taken by Fisher,’*:** Koyck,* Cagan,”® and Fried. 
man** and is suggested by Alt.’’ (3) Finally, we may develop an explicit 
dynamic model of producer or consumer behavior which implies a dist. 
buted lag only incidentally. These models may be used directly in an 
analysis designed to estimate the long-run elasticity of demand or supply, 

Because of the finite length of, and degree of auto-correlation in most 
economic time series, the first approach where nothing is assumed is not 
always feasible. On the other hand, the second approach must neces. 
sarily contain a somewhat arbitrary assumption concerning the form of 
the distribution of lag. The third approach leads to a direct interpretation 
of the distribution of lag in terms of producer or consumer behavior and, 
therefore, in terms of the difference between short- and long-run elasti- 
cities of supply or demand. Such models may be used without reference 
to the distributions of lag which are implied. In what follows, I adopt 
the third approach; consequently, there is little need to use the phrase 
“distribution of lag” except as a short-hand expression. 


Dynamic Models Which May be Used to Estimate 
Long-Run Elasticities 


Based on the assumption of static expectations. Perhaps the simplest 
dynamic model which leads to a distributed lag may be derived directly 
from Figure 1. Let q: be a quantity demanded in long-run equilibrium, 
i.e., a length, such as CP in Figure 1, the end-point of which lies on the 
long-run demand schedule. If expectations are static, q, is a function of 
current relative price, real income, and other variables. Let q; be the 
current quantity consumed, e.g., the distance CD in Figure 1. Very simply, 
I suppose that in absence of changes in relative price, real income, or 
the other variables upon which demand depends, the current quantity 
consumed would change in proportion to the difference between the long- 
run equilibrium quantity and the current quantity. My assumption may be 
expressed by the following difference equation 


(2) qt — = 0<7S<l, 


* Alt, F. F., “Distributed Lags,” Econometrica, Vol. 10 (1942), pp. 113-128. 

* Tinbergen, J., “Long-term Foreign Trade Elasticities,” Metroeconomica, Vol. | 
(1949), pp. 174-185. 

* See first Fisher reference, footnote 9. 

* See third Fisher reference, footnote 9. 

“Koyck, L. M., Distributed Lags and Investment Analysis (Amsterdam: North- 
Holland Publishing Co., 1954). 

* See Cagan reference, footnote 6. 

* See Friedman reference, footnote 2. 

* See footnote 10. 
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where y is a constant of proportionality which I call the elasticity or 
weflicient of adjustment according to whether quantity is expressed in 
logarithms or not.'* Thus, in Figure 1, the ratio of DE to DP represents 
the elasticity of adjustment, y. 

Let pr be the logarithm of relative price and y; the logarithm of real 
income. If a is the long-run price elasticity, b the long-run income elas- 
ticity, and c a constant, the long-run demand function may be written 
(3) Qe = ape + bye +. 

Equation (3) corresponds to the curves labeled D,Dx in Figures 1 and 2. 

We cannot observe the long-run equilibirum quantity consumed be- 
cause price and income are continually changing; therefore, we cannot 
estimate an equation such as (3). By substitution of (3) into (2), however, 
we obtain 
Qe = aype + + (1 — + 
which can be estimated. Equation (4) is not any sort of a demand function 
but merely a relationship among observable variables. It is useful because 
it is possible to derive estimates of the long-run elasticities of demand 
with respect to price and income from estimates of its parameters. The 
lng-run price elasticity of demand may be obtained by dividing the 
coefficient of current price in (4) by one minus the coefficient of lagged 
quantity; the long-run income elasticity of demand may be obtained 
ina similar way. Demand analyses based on equation (4) are currently 
under way. They involve data for the United Kingdom, 1920-38, devel- 
oped by Stone’® and Prest.*® The results obtained thus far indicate a 
definite tendency for both the long-run income and price elasticity to 
differ significantly from the corresponding short-run elasticities. Further- 
more, many of the results are appreciably better than those which Stone 
obtained with substantially the same data. 

The simple model under discussion may be easily adapted for the 
estimation of long-run elasticities of supply of specific agricultural com- 
modities. If farmers have static expectations and base their production 
plans on prices at the preceding harvest, we may write a simple long-run 
supply function 


(5) dpi te, 


“This model is identical with one which Allen gives for generating distributed 
gs of a particular sort. See Allen, R. G. D., Mathematical Economics (New York: St. 
Martin's Press, 1956), pp. 166-170. It should be noted that Allen’s model is expressed 
in differential rather P difference equation form as above. Allen also gives several 
other interesting models which lead to closely related types of distributed lags. It is 
to be hoped that these will be explored in further research. 

"Stone, Richard, The Measurement of Consumers’ Expenditure and Behavior in 
the United Kingdom, 1920-38, Vol. I (Cambridge: Cambridge University Press, 1954). 

*Prest, A. R., “National Income of the United Kingdom, 1870-1946,” The Eco- 
nomic Journal, Vol. 58 (1948), pp. 31-62. 
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where x; is planned long-run equilibrium output.*»*? Let the dynamic 
adjustment equation, corresponding to (2), be 


(6) Xt = 7[% O<7 <1, 

where x; is current planned output. Substitution of (5) in (6) yields a rel. 
tion which is not a long-run supply function but which can be estimated 
statistically: 

(7) = dypra + (1 — + 

The long-run elasticity of supply may be estimated from estimates of the 
coefficients in equation (7). The method is similar to that I have previously 
described in connection with demand. Statistical supply analyses for com- 
mercial vegetables produced for fresh market in the United States are 
currently under way at the United States Department of Agriculture, 
These analyses form part of a more extensive study on the methodolo 
of supply analysis. For preliminary analyses, the results thus far have 
been very good: multiple correlation coefficients in excess of 0.95 have 
typically been obtained. This high degree of “explanation” is not found 
in analyses conducted along more traditional lines. Furthermore the signs 
and magnitudes of the coefficients are reasonable, and there is little or no 
evidence of serial correlation in the unexplained residuals. 

Involving the assumption of non-static expectations. The foregoing 
dynamic models, while based on the assumption of static expectations, 
really introduce non-static expectations through the back door, so to 
speak. The models just presented are based on Figure 1 and one of the 
factors which led me to draw Figure 1 as I did was the existence of non- 
static expectations of the sort generated by equation (1). Hence, non- 
static expectations are already implicitly included. 

When we attempt to include non-static expectations explicitly, and 
in particular to introduce equations such as (1), the models we come up 
with are no longer quite as simple as the ones already discussed. Because 
of the complexity of models which introduce non-static expectations 
explicitly and because I have dealt at some length with the problems 


**In an earlier article (see second Nerlove reference in footnote 2), I took issue 
with the common assumption that farmers base their production plans on last year’s 
oe The considerations on which my view was based are still important, I believe, 

ut they are not relevant in the present context since static expectations have been 
explicitly assumed. 

* For various reasons it is useful to represent planned output by planted or har- 
vested acreage. This is done in the supply analyses for commercial vegetables for 
fresh market currently under way at the U. S. Department of Agriculture. 

* Equation (7) is identical to equation (4) of second Nerlove reference in foot- 
note 2. The former is based on the assumption of static expectations, while the latter 
is based on non-static expectations of the sort generated by equation (1) above. All 
traces of this similarity disappear, however, when more than one price is included in 
the long-run supply function. 
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involved elsewhere,”* I shall not discuss them here.”* Methods for dealing 
with these problems have been developed; such results as are now avail- 
able suggest, however, that little improvement can be obtained by intro- 
ducing non-static expectations explicitly. 


Recapitulation 


Whenever it takes time for producers or consumers to adjust to changed 
conditions and whenever the period which is required for full adjustment 
exceeds the interval of observation, then statistical relationships among 
observations on the relevant variables, each of which is taken for the 
same period, tell us little about the long-run elasticity or any of the short- 
run elasticities. The problem involved is closely related to the problem 
of estimating distributed lags. Simple dynamic models of producer or con- 
sumer behavior may be formulated; these may be used in statistical 
analyses designed to estimate long-run elasticities. Statistical results 
based on these models are nearing completion and are promising. Those 
obtained thus far indicate that the problem discussed here is an important 
oe and that an almost total neglect of it by previous workers leaves 
their results open to serious question. 


“See final Nerlove reference, footnote 2. 

*One reason for the increased complexity is as follows: Equation (8) involves two 
variables, price and income. One parameter, y, is needed to estimate both long-run 
dasticities from the coefficients of price and income in equation (4). Another way of 
sing the same thing is to say that the distributions of lag for both price and income 
are the same. When non-static expectations are introduced explicitly by means of 
equations such as (1), it is no longer true that the distributions of lag for different 
variables in the same equation are the same. Herein lies the chief difficulty. 


DISCUSSION: DISTRIBUTED LAGS AND THE MEASUREMENT 
OF SUPPLY AND DEMAND ELASTICITIES 


K. W. MEINKEN 
Rutgers University 


First, I would like to congratulate Bob Gustafson and Marc Nerlove on 
two very fine papers. It is not very often that I have the opportunity to 
discuss papers of such high caliber. I would like, however, to confine my 
remarks solely to Nerlove’s paper. In reading it, it seemed to me that it 
could be reviewed or discussed from two viewpoints: (1) as a mathemati- 
cl economist or (2) as an applied agricultural economist. If for no 
other reason than to provide balance to the discussion, I prefer to discuss 
it from the latter viewpoint. 

I believe the very least I can say about Nerlove’s paper is that it is 
challenging. His thesis “it is impossible to measure the short-run elasticity 
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of supply or demand, and that only under special conditions is it possible 
to measure the long-run elasticities directly” should cause applied workers 
to pause and give some thought to differentiating between the short- and 
long-term. 

On first reading of this paper, Elmer Working’s classic article, “What 
Do Statistical Demand Curves Show?” came at once to my mind. For 
this is exactly the question that Nerlove raises but for an entirely different 
reason. While it took about 15 years to finally answer Working’s question, 
Nerlove answers his question in the same breath that he raises it. This 
is always a neat trick. Breimyer, in a recent article in the Journal of Farm 
Economics, observed that “demand has been analyzed, cross-analyzed, 
re-analyzed without respite.” It appears that we are not yet done with the 
subject. 

The second reading, and particularly the sentence “—and that an almost 
total neglect of it by previous workers leaves their results open to serious 
question,” brought to mind another article of Working’s, “Indications of 
Changes in the Demand for Agricultural Products.” In this article he 
pondered the distinction between “market demand curves, short-time 
normal demand curves, and long-time normal demand curves.” This was 
in 1932. More recently, Working in his report, “The Demand for Meat, 
very carefully considered the “dynamics of demand” in the exact sense 
that Nerlove uses it. For example, he states: “situations where a change 
in a causally important variable has a different effect depending upon 
its rate of change or upon the length of time which has elapsed since the 
change occurred.” In addition, he pointedly notes that “there is a 
difference between the short-run and long-run elasticity of demand for 
meat.” I would have liked to have seen one small footnote acknowledging 
that at least one applied agricultural economist, Elmer Working, had 
given careful consideration to the problem. While I am at it I note that 
Mighell and Allen in their article “Demand Schedules—‘Normal’ and 
‘Instantaneous’ ” also carefully considered the problem. 

In the two statistical models (equations 4 and 7) that Nerlove presents 
as a solution to the problem of obtaining long-run elasticities of demand 
and supply, I have some small reservations. If the research worker is in 
mad pursuit of high values of R he will wish to use these models. For if, 
in a correlation study, the data we are working with are time series data 
and if the dependent variable is correlated with time, then including as 
an independent variable the dependent variable with a lag, high values of 
R will automatically be obtained. The value of R will, of course, be 
determined by the extent that the dependent variable is correlated with 
time. In analyses now under way at the USDA using these models, Ner- 
love indicated that the results (R’s) are “nothing short of extraordinary.’ 
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This doesn’t surprise me as almost all our acreage and consumption series 
show a high degree of trend. 

Whenever a new model appears there is always a strong temptation by 
applied workers to try and force every commodity to conform to it. If 
the supply model is used to obtain long-run elasticities with respect to 
crop acreage, I can state flatly that for crops which agricultural economists 
classify as “catch crops” results will be negative. For example, acreage 
lanted to grain sorghum can be expressed as a function of acreage 
planted to wheat in the preceding fall and cotton acreage in cultivation 
July 1. Prices and costs are not “explanatory” variables for these crops. 

Despite the slight reservations that I have, I anticipate some very sig- 
nificant analyses to result from the use of these models. I suspect that 
they will prove more applicable on the supply side than on the demand 
side. 


DISCUSSION: ECONOMETRIC RESEARCH IN AGRICULTURE 


Harotp W. Watts 
Yale University 


I also would like to congratulate the authors for presenting interesting 
and challenging papers. Their efforts have made the task of this discussant 
a very pleasant one. 

Gustafson has, in my view, taken a very broad step toward rational and 
explicit analysis of an important practical problem. I can neither quarrel 
with his methods nor detect errors in his mathmatics. I would, however, 
ask if the analysis is sufficiently complete to be used for policy recom- 
mendations. The main deficiency I see is the neglect of supply considera- 
tions, 

The model assumes that the crop in each year is independent of the 
price and quantity sold in the preceding year. On the other hand, it 
seems to me that the crucial problem for an intelligent, if not optimal, 
agricultural policy hangs precisely on the supply side of the market. 
Specifically, if the acreage planted in year t + 1 depends on the price of 
year t, then the choice of a storage rule for year t should not be made 
without considering the consequences for the supply in the following 
year. The effect of taking these consequences into account would prob- 
ably be an increase in the average level of carry-over. If the year follow- 
ing a bumper year is likely to be a short year because of the low price in 
the bumper year, then the carry-over stock will have a higher marginal 
social value than Gustafson gives it in his model. 

There may be good and sufficient reasons for rejecting the notion that 


sible 
rkers 
and 
at 
For 
erent 
stion, 
This 
arm 
yzed, 
h the 
most 
ious 
ns of 
e he 
time 
was 
eat,” 
sense 
ange 
pon 
2 the 
is a 
for 
ging 
had 
that 
and 
sents 
and 
is in 
or if, 
data 
g as 
es of 
be 
with 
Ner- 
ary.” 


314 Haroitp W. Watts 


production depends on price. But, since the usual presumption of econo. 
mists is quite the opposite, those reasons should be made clear before 
the policies are recommended for use. 

With regard to Nerlove’s paper, I have two comments—both rek. 
tively minor. First, I would prefer seeing the stochastic assumptions 
of the model spelled out explicitly. Nothing is said about the source of 
deviations from the hypothesized functions up to the point where we are 
asked to consider the statistical estimation of their parameters. 

Second, I would like to pick on a statement in the paper which alleges 
that the supply equation (equation 7), built on the assumption of static 
expectations, really introduces non-static expectations through the back 
door. I don’t know exactly what this means. 

A supply model with non-static expectations of the Hicksian type but 
without lagged quantity adjustment can be constructed which will pro- 
vide the same kind of estimation equation as does Nerlove’s model. The 
only difference is that the coefficient of expectations replaces the co- 
efficient of adjustment. 

If, however, both lagged adjustment and non-static expectations are 
explicitly included in a comparable model, then the relation between 
actual prices and quantities involves a two period lag on quantity. Follow. 
ing Nerlove’s general approach let x,* be planned long-run equilibrium 
output and p,* be price expectations. The supply equation is assumed 
to be: 


* * 
x, = dpite. 
The quantity adjustment equation is: 


* 
Xt — Xt-1 = ¥(Xt — Xt-1). 


Price expectations are generated according to the equation: 


* * 
Pt — Pea = — Pr). 

The relation among observable variables x, and p; is now: 

xe = + [(1 — + (1 — 8)]xta — (1 — v)(1 — B)xt2 — 

It is still possible to estimate the coefficients of the long-run supply 
equation (d and e) provided the regression includes two periods of lag 
on quantity. There is some question about the original statement however. 
It seems to me that if non-static expectations enter through the back door, 
then the coefficients of equation 7 that come out the front door will not be 
so easy to interpret as they would otherwise be. 
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STRUCTURAL CHANGES IN THE 
MEAT WHOLESALING INDUSTRY* 


F. WILLIAMS 
Marketing Research Division, USDA 


UNDAMENTAL and deep-rooted structural and organizational 

changes are in evidence in the processing and marketing sectors 
of the nation’s agricultural economy as well as at the producer level. 
Judging, however, from the nature and results of agricultural economic 
studies made in recent years, the structural changes in the processing and 
distributive industries appear to have been largely ignored by research 
technicians. There are several possible reasons for this apparent indiffer- 
ence. Some researchers, the institutionalists particularly, seem to have 
been content after calculation of a few concentration ratios to toss all 
questions arising from structural changes into the political arena. Others 
have sagely dismissed them with the observation that the structural 
changes which have come about appear to have been accompanied by 
improvements in operational efficiency and little, if any, degeneration in 
pricing efficiency.’ Still another group, it appears, avoids studies of indus- 
try structure for the reason that the reseach techniques and tools avail- 
able are inadequate. 

It is difficult to believe that the obstacles to study of market structure, 
although formidable, are insurmountable. In addition, the economic effects 
of changes in the structure of processing and distributing industries are 
of primary concern, today, to producers, business concerns, trade associa- 
tions, other industry leaders, and legislators. Accordingly, an expanded 
program of research on market structure appears defensible. First, how- 
ever, we need to know the nature and extent of structural changes under 
way and this, as related to a particular industry, is the principal task 
undertaken in this paper. Second, and involved here is a challenge to 
theoreticians and econometricians, principles are needed which explain 
(1) expected effects of various factors or conditions on market structure, 
and (2) the effects of market structure on such factors as prices, costs 
and output. The principles, when provided, can be used to adjust for 
inapplicabilities of presently available models to study of structural 
change. They can be used either to develop new models or to modify 


*A paper prepared for the Philadelphia meeting, Winter 1957, of the Econo- 
metric Society, December 30, 1957. 

““Pricing efficiency,” as used here, is concerned with the price-making role of the 
marketing system. It concerns how accurately, how effectively, and how freely the 
marketing system makes prices which measure the final product values to the ultimate 
consumer and reflects these values through the various stages of the marketing system 
to the producer. 

_*Even the more elegant systematized models currently in use provide for essen- 
tially unchanged conditions with respect to structure. 


315 


no- 
ela. 
Ons 
of 
are 
ges 
atic 
ack 
but 
C0- 
are 
een 
um 
ned 
ply 
ef. 
00r, 
be 
|| 


316 F. 


the models now available for use by partialing out some of the effects 
of structural change. Until this is accomplished it is difficult to see how 
researchers could know whether structural changes have or have not had 
a large impact on either operational efficiency or pricing efficiency, 


Structural Changes in the Meat Wholesaling Industry 


The meat wholesaling industry is defined in this paper to include all 
packing (slaughtering) plants, packer branch houses, independent whole. 
sale distributors and procurement operations of retailers, “Changes in 
industry structure” are defined as significant or important changes in inter. 
firm economic relationships.* 

This industry, with the exception of the retailing sector, is one wherein 
the widely recognized dominance of a few firms and evidence of little 
technological progress have led to a general assumption of relative sta- 
bility in structural and competitive relationships among firms. Initial 
descriptive studies, however, are leading to the realization that meat 
wholesaling should be of particular interest to the economic researcher 
for several reasons.‘ First, striking changes in structure and the nature of 
competition in the industry are in evidence. Second, these changes are 
resulting in economic effects of considerable importance to producers and 
consumers as well as the industry itself. Third, the changes and their 
impacts appear quite different from those characteristic of many other 
agricultural industries. 


Structural changes at the packer level 


It has been stated that in the processing and distribution of farm prod- 
ucts, the typical organizational pattern is that of a few large firms handling 
a major share of the total business, with a relatively large number of 


* With these definitions I unceremoniously cut my way through the maze of con- 
cepts and arguments which have long clouded discussions of market structure. For 
the moment, I ignore or reject as operationally unworkable definitions of “markets, 
“firms,” and “industries” as formulated by Triffin. I refer to meat packing as an “in- 
dustry,” admittedly a part of the meat wholesaling industry as defined above, largely 
for want of a better word. The definition of structural changes provides a reasonable 
degree of distinction between industry structure and structure of the firm despite the 
fact that intrafirm adjustments could conceivably have some interfirm repercussions. 

* Among these are (1) a study of wholesale meat distribution in the San Francisco 
Bay Area, (2) a similar, although more intensive, study of meat wholesaling in the 
Los Angeles area, (3) a more general study of industry structure and of the economic 
effects of the use of federal grades for beef, and (4) analyses of published data such 
as that in Bureau of Census reports. Results only of the first of these have been pub- 
lished. See Willard F. Williams, Wholesale Meat Distribution in the San Francisco 
Bay Area, Marketing Research Report No. 165, United States Department of Agri- 
culture, April 1957. 
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fms handling the remainder.® In this sense the meat-packing industry 
has been and remains typical. Conditions in this industry, however, have 
changed greatly since about 1940, when Nicholls, Hoffman, and others 
were so vitally concerned with large scale organization in the meat- 
packing industry. Writing in 1940, Hoffman stated: 

“The introduction of artificial refrigeration about 1875 literally revolu- 
tionized the packing industry. It now became possible to centralize live- 
stock slaughter in midwestern cities like Chicago where economies of 
transportation dictated that it should be located. With geographical cen- 
tralization came the opportunity to establish large plants and to apply 
methods of mass production to the slaughtering process itself . . . Suffice 
it to say that the process is such that it never can be decentralized and 
carried on by small enterprises . . .”° 

“Never” is a strong word indicating that Hoffman underestimated the 
influence of additional technological and organizational developments 
because this is precisely what has been happening. Decentralization is 
taking place in the industry, and relatively small volume, independently 
owned, commercial packers are growing rapidly in size and number. 


Changes in number and size of packing firms 


Number and volumes of independent wholesale packers increased 
rapidly during World War II. In the period 1950-55, as shown in Table 1, 
the total number of packing plants dropped slightly, but the entire decline 
was accounted for by reductions in the number of small butchering estab- 
lshments. Numbers of federally inspected packing plants increased 
slightly but numbers of “other wholesale” packing plants, those slaughter- 
ing two million or more pounds (liveweight) of livestock per year, in- 
creased by nearly a third. Among independents, many of the small local 
establishments apparently have grown greatly in volume to become 
wholesale packing plants.’ At the same time, it is known that in the 
period since 1950, numbers of packing plants operated by the dominant 
firms, the so-called national packers have remained substantially un- 
changed or have declined in most parts of the nation. Two of the four 
largest firms have gone through retrenchment programs in which numbers 


‘Editor's note by Frederick V. Waugh, Readings on Agricultural Marketing, The 
lowa State College Press, 1954, p. 246. 

*Hoffman, A. C., Large-scale Organization in the Food Industries, Temporary 
National Economic Committee, Mono. No. 35, Washington, D.C., 1940, p. 15. 

"The “local” and “other wholesale” plants are owned almost preeh o by inde- 
pendent operators. Most of the federally inspected plants are also owned inde- 
pendently, but this classification includes nearly all of the packing plants of national 
packers. A “national packer” is characterized by ownership or control of a national 
system of distribution. 
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TaBLe 1. NumBerR or Meat-PACKING PLANTS BY TYPE AND PERCENTAGE CHANGzs, 
1950-55, Unirep States 


Meatpacking plants 
Type of plant Percentage 
1950 1955 change 1950-55 
Number Number Per cent 
Wholesale: 
Federally inspected............ 441 455 + 3.9 
7125 952 431.3 


I = nonfederally inspected plants slaughtering over two million pounds liveweight 
annually. 


* Includes nonfederally inspected plants slaughtering less than two million pounds liveweight 
but more than 300,000 pounds annually. 


Source: Number of Lwwestock Slaughter Establishments, March 1, 1950, and Number of Live. 
stock Slaughter Establishments, March 1, 1955, both by Agricultural Marketing Service, 
United States Department of Agriculture, Washington, D.C. 


of plants were closed and others of these firms appear headed in that 
direction. 

A marked trend toward geographic decentralization in the meat-pack- 
ing industry has been in process for many years.’ Slaughter volumes in 
Chicago, eastern slaughtering centers, San Francisco, and certain other 
large metropolitan centers have dropped sharply. Livestock slaughter in 
outlying areas, meanwhile, has increased even more sharply. 


Concentration in meatpacking 


Concentration is less of a factor in the meat-packing industry today 
than at any time in the last half century. For cattle, the percentage of 
commercial slaughter accounted for by the four leading firms has dropped 
steadily from about 54 per cent in 1916 to about 31 per cent in 1954, a 
decline of 43 per cent in relative position (Table 2). A downtrend in 
concentration with respect to hogs and sheep and lambs also began with 
the growth of small interior packers during and immediately following 
World War I. However, the percentages of hogs and sheep representing 
slaughter of the four leading firms leveled off or increased again after 
1924 until along in the late 1930’s.° Concentration in calves increased 
steadily until about 1930. 

The downtrend in concentration reappeared during World War Il 
and has accelerated. Since about 1940, the four leading firms have 
accounted for a rather steadily decreasing percentage of industry slaugh- 


* As early as 1940 Hoffman noted, despite his general conclusion presented above, 
“some tendency toward decentralization,” op. cit., p. 17. 

* Hoffman attributed reductions in concentration levels following World War I 
to introduction and increased use of the Motortruck, op. cit., p. 17. 
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Tse 2. PERCENTAGES OF ToTaL CoMMERCIAL SLAUGHTER ACCOUNTED FOR BY THE Four 
Leaping Meat Packers By SPECIES For SPECIFIED YEARS, UNITED States! 


Percentages of total commercial slaughter accounted for 
by four leading firms 
Year 
Cattle Calves we Hogs 
Per cent Per cent Per cent Per cent 
Serer 53.9 32.1 70.2 51.2 
50.5 40.1 66.4 44.7 
46.6 46.3 70.5 41.4 
38.3 39.6 67.8 40.4 
Percentage change 
ere —42.9 +8.1 —16.7 —28.9 
Percentage change 
—33.9 —25.1 —17.0 —12.1 


1 — the following four companies for each of the years shown: Swift, Armour, Wilson, 
and Cudahy. 

2 Includes Morris and Co. acquired by Armour and Co. in 1923. 

Sources: Federal Trade Commission, Agricultural Income Inquiry, Pt. 1: Principal Farm 
Products, 1937, p. 198 and Unfair Trade Practices in the Meat Industry, Hearings before the 
Subcommittee on Antitrust and Monopoly of the Committee on the Judiciary, United States 
Senate, First Session, May 10, 1957, pp. 261-65. 


ter of each of the several species (Table 2).?° In the period 1935-55 reduc- 
tions in levels of concentration among the four leading firms were: Cattle, 
38 per cent; calves, 25 per cent; sheep and lambs, 17 per cent; and hogs, 
12 per cent.** 

From 1947 to 1955 when the four leading firms were losing ground 
rather steadily in each of the four species of livestock, their relative loss 
was greater for cattle and sheep than for calves and hogs (Table 3). One 
possible reason for this, as will be noted again below, is that during 1947-55 
beef and lamb carcasses were sold largely on a federal grade basis, 
whereas pork and calf or veal were not.’? On the other hand, concentra- 
tion among firms ranking 5th to 10th largest tended to increase, to some 
extent, during the period 1947-55, but most of this reflected increasing 
emphasis of these firms on hogs and processed meat products (Table 3). 


“In absolute terms slaughter of cattle and calves by the four leading firms has 
remained relatively constant; slaughter of sheep and lambs by these firms has dropped 
sharply, and the slaughter of hogs has increased. 

“Throughout, “four leading firms” refers to the four largest slaughterers of 
cattle in 1955, i.e., Swift, Armour, Wilson, and Cudahy. In the period 1947-55, the 
“three leading firms,” Swift, Armour, and Wilson, lost ground in terms of percentage 
of total commercial slaughter in each of the four species. The percentage of commer- 
cial slaughter accounted for by each of these firms either dropped during the period 
or remained relatively constant. Since 1955 at least one of the “three leading firms” 
has closed slaughtering plants at a number of locations. 

"See page 27. 
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2 Firms classified by size groups according to relative volume of cattle slaughtered in 1955. 
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Specialization in the meatpacking industry 


Prior to about 1940 few meat packers of any type concentrated on the 
saughter of a particular species to the exclusion of all others. In the 
1930's and earlier, the smaller meat packer, slaughtering usually for 
local consumption, found it necessary to handle a full line of fresh red 
meats. Even at that time, however, the independent packer tended to 
leave the production of sausage and variety meats to the national packer 
or to the local processing specialist. 

Independent packers at present are tending to specialize in slaughter- 
ing and to limit their slaughter to one or two species.’* Less than one- 
third of the nation’s slaughtering plants handled all three principal species 
in 1954 (Table 4). More than 20 per cent slaughtered only one species, 


TaBLE 4. PERCENTAGE OF PaAckING ESTABLISHMENTS SLAUGHTERING ONE, Two, OR 
Aut THREE Species BY oF PACKER AND ReEGion, Marca 1, 1955! 


Type of packing plant One Two All three Total 
and region species species species 
Per cent Per cent Per cent Per cent 
Type of packer: 

Federally inspected........ 33.7 34.0 $2.2 100.0 
Nonfederally inspected... .. 18.3 52.5 29.2 100.0 

on: 
North Central............ 28.2 49.7 22.1 100.0 
12.2 65.6 22.2 100.0 
9.6 25.7 64.7 100.0 

United States........... 20.6 49.8 29.6 100.0 


‘Includes all plants with an output of 300,000 pounds or more, liveweight, annually. 
_ Source: Number of Livestock Slaughter Establishments, March 1, 1955, Agricultural Market- 
Ing Service, United States Department of Agriculture, Washington, D.C., June 15, 1955, p. 7. 
and an additional 50 per cent slaughtered two species. Some are special- 
izing even within species, and this is of particular importance in the 
slaughter of cattle. Today, many independent packers slaughter steers or 
heifers only while others specialize in cows. Still others have scaled their 
operations to handle only the particular within grade qualities which meet 
the detailed specifications of retail food chains. To an increasing extent, 
these packers sell in volume by description either directly to chains or 
tolarge volume wholesale distributors. 

The national packers, on the other hand, usually do not specialize in 
slaughter of particular species or in the slaughtering operation alone. In 


“In the western region where data indicate a high percentage of plants slaughter- 
ing all species the figures are deceptive. Many of the establishments in this region 
slaughter so few hogs and sheep or lambs that, essentially, they are one species plants. 
This has been shown to be true in the study of wholesale meat distribution in the 
Ps Francisco Bay Area and is evident in the data of the Los Angeles study. (See 
ootnote 4.) 
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of eight leading packers, but fresh meats represented only about one-half 
1950, meat products accounted for 82 per cent of the product shipments 
prepared meats, principally sausage, comprised nearly 80 per cent of al] 
product shipments." 

It would appear from Table 3 and related information that the 10 
largest firms in the industry are shifting gradually to hogs and to produc. 
tion of smoked, cured and prepared meat products.?* In addition, it 
appears reasonable to assume that a markedly larger percentage of the 
cattle slaughtered by the 10 leading firms in 1954 as compared with 1947 
and earlier, consisted of cows and grades or qualities of meat which ordi- 
narily do not enter into fresh meat channels. In short, the current tendency 
among leading firms in the industry is toward an increased degree of 
specialization or emphasis upon meat products which usually are proc- 
essed and prepackaged. These commodities lend themselves well to effec- 
tive use of private brands. 

Nicholls demonstrated a marked tendency for the period 1920.8 
toward expansion of slaughter by the four leading firms relative to the 
rest of the industry with large supplies and toward contraction with small 
supplies.’° This appeared to substantiate his hypothesis that the dominant 
firms provide most of the flexible plant required by the industry to handle 
the wide year-to-year changes in marketings of slaughter livestock. Cor- 
relations for the period 1946-55 between percentage of commercial slaugh- 
ter of cattle and hogs by the four leading firms and total commercial 
slaughter of these species yield decidedly nonsignificant results. Data for 
the later period were affected by the secular downtrend in the percentage 
of commercial slaughter accounted for by the dominant firms. Neverthe- 
less, the results indicate that during recent years the smaller firms, despite 
a higher degree of specialization, have been equally capable, in the aggre- 
gate, in expanding and contracting slaughter and in taking advantage 
of lower prices and wider margins produced by large supplies of slaughter 
livestock. 


Structural changes among nonslaughtering wholesale distributors 


Prior to World War I, virtually all red meat produced in the nation 
moved to retailers and dining establishments either directly or through 
(nonslaughtering) packer branch houses. As late as 1929, packer branches 


* Report of the Federal Trade Commission on Industrial Concentration and Product 
Diversification in the 1000 Largest Manufacturing Companies, 1950, Federal Trade 
Commission, January 1947, p. 64. 

** Little pork in comparison with beef, veal or lamb enters distribution channels 
in carcass and a high percentage of it is smoked, cured or otherwise proces 


by the packer. . 
William H. Nicholls, Imperfect Competition Within Agricultural Industries, 
Iowa State College Press, 1941, pp. 333-34. 


handle 
tailed 

numbe 
wholes 
in the 
about 

as meé 
meat, 

during 
whole: 
States, 
creasit 


TABLE | 
PRICE 


Yea 
peri 
of ye 
Year 
1929 
1939 
1948 
1954 
Percent 
chan 
1929 
1939 
1948 
1939 
1929 
1 All 
of meat 
Sour 
PW. 3 
N 
whole 
38 pe 
of th 
Nu 
are no 
of thes 
and p 


STRUCTURAL CHANGES IN Meat INDUSTRY 8238 


handled almost half of total sales by all packers.1” However, sharply cur- 
tailed branch house operations together with marked growth in the 
number and business volumes of independent (nonslaughtering) meat 
wholesalers represent two of the most striking of the structural changes 
in the wholesale meat industry. Numbers of independent wholesalers 
about doubled between 1929 and 1954. Business volumes of these firms, 
as measured by sales adjusted for changes in average wholesale prices of 
meat, rose 114 per cent in the period 1929-54 and more than doubled 
during 1939-54 (Table 5). After 1948, price-adjusted sales of independent 
wholesalers rose several times faster than meat production in the United 
States, which means that wholesalers have been handling a sharply in- 
creasing percentage of the meat produced from slaughter in the nation. 


Taste 5. NUMBERS OF ESTABLISHMENTS AND SALES, ADJUSTED FOR CHANGES IN Mzat 
Prices, oF PackinG House BRANCHES AND INDEPENDENT WHOLESALE DISTRIBUTORS, 
Meat Propuction AND PERCENTAGE CHANGES, SPECIFIED YEARS 
AND Periops or UNITED STATES 


Packing house 
ear Or ranches Meat 
period produc- 
of years ®stablish- Establish- Establish- tion 
ments Sales! ments Sales! ments Sales! 
Number | $1,000 | Number | $1,000 | Number | $1,000 | Million 
. pounds 
ear 
1929..... 1,157 | 3,727,156] 2,225 | 1,387,164] 3,382 | 5,064,320] 16,147 
1939... 940 | 2,855,384] 2,552 | 1,378,229] 3,492 | 4,233,613] 17,534 
1948... 756 | 2,298,085} 3,200 | 1,658,629] 3,956 | $,956,714| 21,300 
‘ 1954..... 664 2,697,483) 4,357 2,866,193) 5,021 5,563,676] 25,333 
ercentage 
changes 
1929-39. .| —18.8 —23.4 +14.7 +3.1 +3.3 —16.4 +8.6 
1939-48. .| —19.6 —19.4 +25.4 +20.4 +13.3 —6.5 +21.5 
1948-54. .| —12.2 +17.5 +36.2 +72.8 +26.9 +40.6 +18.9 
1939-54. .| —29.4 —5.5 +70.7 +108.0 +43.8 +31.4 +44.5 
1929-54. .| —42.6 —27.6 +95.8 +114.3 +48.5 +9.9 +56.9 


1 All sales reflect 1954 price levels since they were adjusted by the index of wholesale prices 
of meat and meat products, 1947-49= 100, adjusted such that 1954= 100. 

Source: Preliminary Trade Report, 1954 Census of Business, Wholesale Trade, Series 
P.W. 3-36, October 1956, Bureau of the Census, U.S. Department of Commerce. 


Numbers of packing house branches, in contrast with independent 
wholesalers, fell 43 per cent in the period 1929-54 and their sales dropped 
28 per cent in the same period (Table 5). However, in the last six years 
of this period, 1948-54, aggregate business volumes of packing house 


"Most packer branch houses are owned and operated by national packers. They 
are nonslaughtering handling, processing, and sales organizations of packers. Sales 
of these firms do not include sales made at slaughtering or combination slaughtering 
and processing plants of the parent companies. 
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branches increased about in proportion with the growth in volume of 
total meat production. 

The combined price-adjusted sales of packing house branches and 
wholesalers dropped after 1929 until after World War II, when increases 
in sales by wholesalers were being more than offset by branch house sales 
reductions. Meanwhile, meat production in the period 1929-48 increased 
greatly and this, in combination with evidence of reductions in combined 
sales by branch houses and wholesalers, indicated that direct sales } 
packers to retailing outlets were increasing relatively (Table 5). The 
growth of retail food chains undoubtedly contributed to this relative 
increase in the direct flow of meat. 

In view of the continued growth of retail food chains since 1948 a 
continued relative increase in the direct flow of meat might have been 
expected. During 1948-54, however, a 19 per cent increase in total meat 
production compares with a 41 per cent increase in combined sales of 
branch houses and wholesalers (Table 5). This is evidence that indirect 
sales has increased relatively and that there is at least a temporary rever- 
sal in the trend toward direct selling by packers despite the dramatic 
growth of large volume retailing organizations. Direct sales, nevertheless, 
have retained a dominent position among wholesale channels of meat dis- 
tribution. Compared with pre-World War II years, direct sales have 
increased relatively in importance (Table 5). 


Regional changes in structure 


The national pattern of change among independent wholesalers and 
branch houses extends, with modifications, throughout the four principal 
regions of the United States (Table 6). Numbers of packing house 
branches dropped in all regions. Business volumes of these firms dropped 
in the North Central and Northeastern regions between 1939 and 1954, 
but they increased rather markedly in the South and West. The increase 
in sales by branch houses in the West, however, is accounted for largely 
by increased shipments of pork to a fast growing area."® 

The South and West also accounted for the greater percentage increases 
in sales volumes of independent wholesalers, but even in these regions 
sales increases were much greater for independent wholesalers than for 
packer branches (Table 6). The combined sales of packer branch houses 
and independent wholesalers increased in all regions, more relatively in 
the South and West, of course, than in other regions. 


“Fresh and smoked or cured pork in addition to other processed or prepared 
meats accounted for 80 per cent of the sales volume of packer branch houses in the 
San Francisco Bay Area in 1955. Data for the Los Angeles area reveal a similar pat- 
tern, See Willard F. Williams, op. cit., p. 12. 
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Taste 6. SALES, ADJUSTED FOR Price CHANGES, AND PERCENTAGE CHANGES IN SALES, 
SpeciF1eED Periops, Packine House Brancues, INDEPENDENT WHOLESALERS, 
AND ComBINED ToTaLs BY REGION AND UNITED STATES 


Sales adjusted for price changes! 
Type of distributor 
and region Percentage for 
1989-48 1948-54 | 1989-54 
$1,000 Per cent Per cent Per cent 
Packing house branches: 
1,098 , 209 —29.9 +14.8 —19.6 
Comtral. 500,989 —23.0 +9.2 —15.9 
874 , 527. —4.4 +25.1 +19.6 
293 758 +12.2 422.1 +37.0 
United States........... 2,697,483 -19.5 +17.4 —5.5 
Independent wholesalers: 
1,359 , 289 +23.9 +54.0 +90.8 
North Central............ 690 , 356 +6.3 +82.4 +93.9 
425 ,127 +33 .0 +119.1 +191.3 
United States........... 2,866,193 +20.3 +72.8 +108.0 
Total branch houses and in- 
dependent wholesalers: 
North Central............ 1,191,345 —12.0 +42.3 +25.2 
1,299 , 654 +1.8 +45.4 +48.1 
615,179 +18.2 +59.1 +88.1 
United States........... 5, 563 ,676 —6.6 +40.6 +31.4 


1 All sales adjusted prior to calculation of percentages by the Index of Wholesale Meat 
Prices to reflect 1954 levels of price. 

Source: Preliminary Trade Report, 1954 Census of Business, Wholesale Trade, Series P.W. 
8-86, October 1956. Bureau of the Census, U.S. Department of Commerce. 


Specialization among nonslaughtering wholesale distributors 


Branch houses sell mainly, and in some cases almost exclusively, to 
independent retailers. As indicated earlier, branch houses in some areas, 
the West particularly, tend to specialize heavily in the processing and sale 
of pork and of prepackaged branded items. 

Independent wholesalers, on the other hand, differ greatly in terms 
of functions performed, services rendered, species handled, size and other 
characteristics. The following are among types which have developed. 
(1) “Jobbers,” “hotel and restaurant supply houses,” or “purveyors,” spe- 
cialize in the distribution of meat to eating or dining establishments. (2) 
“Wholesalers” and “breakers” have increased rapidly in number and vol- 
ume since 1940. These are relatively large volume firms conforming more 
closely than the jobber to the definition of wholesaler as used in other 
food product industries. A few wholesalers concentrate on the distribu- 
tion of dressed calves or pork but most of them specialize in the purchase 
of beef carcasses from packers and the sale of wholesale beef cuts. Con- 
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sequently, they are often referred to as “beef breakers” or “breakers.” (3) 
“Boners” are principally engaged in removing bones and sinew from 
lower grade beef carcasses and in selling the meat to processing plants and 
retailers, (4) “Frozen meat handlers” specialize in chip steaks, veal patties, 
quick frozen cuts or other frozen meat products. In addition, there are 
local nonslaughtering meat processors (typified by the sausage factory) 
not classified by the Census Bureau as a wholesaler but constituting an 
important part of the meat industry and highly specialized. 

Most independent breakers and boners came into existence during 
World War II, but jobbers also grew in number and volume during this 
period. Data collected in a recent (unpublished) study show that in 1955 
breakers were to be found in principal cities throughout the United States 
and that independent retailers, jobbers, and retail chains were about 
equally important to them as customers. The extent of purchases by 
retail chains from independent wholesalers explains, in part, their coin- 
cident growth." 


Some Reasons for Structural Changes in Meat Wholesaling and 
Implications re Competition 


Clearly, and despite the conviction of Hoffman and others during the 
late 1930's concerning the irreversibility of the centralizing process, broad 
structural changes are rapidly altering the characteristics of the meat 
wholesaling industry. 


Some of the forces leading to change 


In the 1930's and earlier, the meat packer, relatively speaking, was in 
a superior competitive position. At this time packers were relatively few 
in number and, on the buying side, faced a host of less well-informed 
producers. On the selling side, they faced a large number of relatively 
small volume retailers who also were less well-informed than packers 
concerning relative values and qualities of meat. The large volume packer, 
with a national distributing system, private sources of information, and 
an economic research department, enjoyed, under these circumstances, a 
particularly favorable situation. 

After 1940, a variety of factors tended to facilitate entry of firms into 
the industry and to increase the elasticity of the supply responses of small 
firms.” These included numerous technological innovations. Continuing 


* In addition, sales of breakers to jobbers indicate some double counting in Census 
data on sales of independent wholesalers. Adjustments in the data presented in 
Table 6 for estimates of double counting, however, do not substantially change the 
results and do not invalidate any of the statements made. 

* This suggests that Hoffman may have underestimated the significance or ignored 
the application to the meat industry of several other of his statements, In comment- 
ing on the importance of the elasticity of supply for small firms in a dominant firm 
industry he said: “If the (small firms) respond to an increase in price by the large 
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improvements in transportation and refrigeration, for instance, tended to 
narrow the competitive lead of the national packer and may have aided 
the independent wholesaler in that the improvements probably contributed 
importantly to the decline of the packer branch house. Wartime demands 
for meat, the compulsory federal grading of beef, veal, and lamb, and 
wider distribution of market news information provided the independent 
packers and wholesalers with additional opportunities. 

Despite the opportunities presented, the advantages born of wartime 
conditions might have been transitory if (1) the Korean conflict had not 
led to a second period of mandatory federal grading, (2) retail food chains 
had not grown greatly in number and importance during the 1940's and 
early 1950's, (3) the retail chains had not shifted almost en masse to the 
purchase of beef and lamb on a uniform federal grade basis, and (4) many 
chains had not begun to merchandise these meats by their federal grade 
names. 

These developments tended to further alter competitive relationships 
within the industry and to add economic support to changes already 
under way. Packers soon found themselves dealing with a few astute and 
knowledgeable food chain buyers who in the aggregate purchased up- 
wards of 40 per cent of the meat sold at retail.? This tended to reduce 
bargaining advantages of all packers, but it added substantially to the 
volume potential of independent packers. Retail chain buyers preferred 
to buy at and receive shipments directly from packing plants and were 
not interested in tying themselves to one or a few packers. National 
packers, meanwhile, remained encumbered with national distributing sys- 
tems tailored specifically to the needs of the independent retailer and to 
sales through branch houses and an army of route salesmen.” Sales of 
national packer branches, in consequence, continued to decline. 

Throughout the war and postwar periods, knowledge among retail 
buyers and others of the official grade standards and grades was increas- 
ing. The chain buyer, being interested in the mass retailing of uniform 
items of standardized quality, began to formulate his own grade and 
quality specifications. Large numbers of chain buyers followed by con- 
siderable numbers of other retail buyers and many dining establishments 


firm with a sharp increase in output, then a restrictive policy on the part of the large 
firm will result mainly in its losing part of the market. . . . Ease of entrance into a 
particular industry would (also) . . . tend to influence the nature of the supply re- 
sponse on the part of small firms. In a sense, the very existence of numerous small 
firms indicates that the entrance of new firms is not difficult.” loc. cit., p. 83. 

*“Multiunits” as defined by the Census Bureau accounted for 38 per cent of the 
meat distributed through grocery stores and meat markets in 1948. See Willard F. 
Williams, op. cit., p. 15. 

“The tendency observed by Nicholls of national packers to sell principally to 
independent retailers continues to exist although less marked. See William H. Nicholls, 
Imperfect Competition Within Agricultural Industries, The Iowa State College Press, 
1941, pp. 179-80. 
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began insisting upon buying beef and lamb stamped with federal grades 
rather than packer brands. The federal grade standards together with their 
widespread adoption provided all packers with a nationally recognized 
certificate of quality for beef and lamb and, therefore, provided inde. 
pendent packers with a national rather than strictly local or regional 
markets. Furthermore, it caused a marked depreciation of the value to 
national packers of their packer brands on fresh meats. 

The vigorous growth of independent wholesale distributors seems to 
stem mainly from four interrelated circumstances. These are (1) the in- 
creasing consumption of meat in hotels, restaurants, and other dining es- 
tablishments, (2) the growth of independent shipper type packers in 
surplus meat producing areas who often rely upon independent whole- 
salers in deficit areas for distribution of their products, (8) the increased 
degree of specialization by independent packers, and (4) the growth of 
retail food chains. For many reasons, the chains buy large quantities of 
beef and some other meats in the form of wholesale cuts from breakers,” 
These breakers are also important suppliers of the jobbers or hotel sup. 
ply houses. But as the demand for services has grown and as the inde- 
pendent packer has divested himself of particular functions, mainly break- 
ing and fabricating, these services and functions have been performed to 
an increasing extent by the independent wholesaler. 


Some effects and implications 


The effects of the structural changes in meat wholesaling are many and 
varied. Space permits mention of only a few. Of primary importance, 
perhaps, are the effects on pricing efficiency, on the nature of competition 
in the industry, and on intrafirm economic relationships. 

Increased use of uniform grade standards and additional market news 
information together with more widespread use of this information have 
tended to increase and to equalize levels of knowledge throughout the 
industry. In addition, and perhaps more important, these changes have 
tended to eliminate variable quality as a factor in the bargaining process. 
In turn, these developments along with reduced levels of centralization 
and concentration have led to an increased degree of competition in the 
industry and have tended to center competition on price. The industry 
has become more atomistic and endowed with more of the attributes of 
the perfect market. In accordance with the presumptions of most econo- 


* Packers tend to use breakers as large volume outlets for beef carcasses that will 
not meet the carcass specifications of the chains. The breaker, in turn, sells ribs and 
loins mainly to the jobbers who supply the restaurant trade and the remaining cuts 
principally to retailers including chains. Undesirable carcass characteristics frequently 
do not affect the desirability to chains of particular cuts from these same carcasses. 
Hence, chains often shop for cuts which they frequently can buy at prices below the 
prevailing equivalent carcass prices. In addition, most retailers often find it necessary 
to buy extra quantities of particular cuts. 
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mists, this appears to have resulted in improvements in pricing efficiency. 

Adjustments by firms, in response to changed competitive conditions, 
are being required, and adjustments by firms in a dynamic economy lead 
to additional counter-adjustments. In the meat wholesaling industry in- 
trafirm adjustments have affected among other things: numbers of es- 
tablishments, location, composition and volume of products produced, and 
buying, selling, and merchandising practices. Some national packers, for 
instance, have ceased packing operations at various locations, and many 
have tended to shift their operations to products which lend themselves to 
branding. Both national and independent packers have been seeking cost 
reductions through specialization, automation or other means. Additional 
counter measures by the national packers have taken various forms. These 
include efforts to set aside the consent decree which prohibits a few na- 
tional packers from engaging in retailing activities, decentralization of 
the decision making process through establishment of regional offices, 
and massive merchandising programs designed to promote and expand 
the sale of branded frozen meat products. 

Other intrafirm adjustments took the form of integration. For a time, 
chains as well as packers were induced, in the West particularly, to begin 
integrating back toward the producer level by acquiring feedlots and 
feeder cattle. Merchandising policies of retail chains had resulted in gen- 
eral increases in the quality of beef sold at retail in deficit as well as sur- 
plus feed areas. Integration in the West, a feed deficit area, stemmed 
mainly from the desires of packers and food chains to assure themselves 
of regular and continuing supplies of high quality beef. However, the 
growth of independently owned commercial feeding establishments also 
was stimulated. As the supply of high quality beef has increased in the 
West, the trend toward backward integration by packers and chains ap- 
pears to have come to a halt, and at least in some areas, to have been 
reversed, 

Independent packers have become not only more interested in main- 
taining plant volume at or near capacity but also in returns to scale, Thus, 
the structural developments which have taken place do not mean that in- 
creases in the scale of operations in the meatpacking industry are as- 
sociated with negative returns. They do mean, however, that they must 
be obtained in a different manner and on a different basis than formerly 
and that national, as well as some independent packers, may be faced 
with the necessity of more thoroughly readjusting their operations to 
changed conditions. 


“It may be argued that the current tendency toward specialization tends to limit 
competition. Thus far, however, specialization has principally taken place — in- 
dependent firms of which there usually are a relatively large number in local markets. 
This has tended to minimize the effects on ricing efficiency while, at the same time, 
tending to further alter competitive relationships in favor of the independent firms. 
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THE FAMILY FARM AND THE LAND SPECULATOR: 
REFLECTIONS ON A MUCH WORKED THEME 


E. LouisE PEFFER 
Stanford University 


va Je osttae which appears puzzling at first is why the family. 

sized farm has become the leading type in Iowa instead of the 
large-scale or corporate farm,” wrote W. G. Murray in his contribution to 
A Century of Farming in Iowa, 1846-1946. The observation was prompted 
by the statistics of public domain land disposal in Iowa. Only 900,000 of the 
35,800,000 acres of land area in the state were patented under the Home. 
stead acts. Grants for education and internal improvements, including 
grants to railroad corporations, accounted for 8.8 million acres. Around 12 
million acres were sold for cash, and 14 million acres (close to 40 per cent 
of the total) were located with military bounty scrip, chiefly by “corpora- 
tions, land companies, and individual capitalists.” During the 1850's, eight 
holdings were acquired that ranged in size from 78,000 to 250,000 acres? 

The land laws which made such acquisitions possible applied of course 
in the other public land states. With the single exception of the Pre-emp- 
tion acts, no general public land law prior to the passage of the Homestead 
Act in 1862 placed an upper limit on the amount of public land a person 
or corporation might obtain. None of the existing laws were repealed by 
the Homestead Act. Other laws, particularly the liberalization of military 
bounty land awards, the swampland grants to states in the 1850's, and the 
land grants to railroad corporations and, under the Morrill Act of 1862, 
to states for support of agricultural and mechanical colleges, extended the 
opportunity for people of means to amass large holdings. Of an estimated 
400 million acres of public lands alienated between 1862 and 1900, the 
Homestead Act accounted for only 98 million.’ 

In face of such evidence and repeated attempts to underscore it,’ it is 
puzzling still to encounter from time to time the belief that the Homestead 
Act was responsible for the family farm as the most characteristic farm 
unit in the United States. A possible explanation of the persistence of this 
belief is that, although less than 30 per cent of the public lands that passed 


*W. G. Murray, “Struggle for Land Ownership,” in Iowa State College and 
Iowa Agricultural Experiment Station, A Century of Farming in Iowa, 1846-1946 
(Ames, 1946) pp. 5-7. 

Ibid 


* Computed from U.S. Dept. Comm., Bur. of the Census, Historical Statistics of 
the United States, 1789-1945 pp. 119-21; E. Louise Peffer, The Closing of the Public 
Domain: Disposal and Reservation Policies, 1900-50 (Stanford, 1951), p. 347. 

‘Notably by P. W. Gates, so frequently as to make a listing of specific citations 
almost a record of his entire printed output. For that reason only one title is given: 
“Research in the History of American Land Tenure,” Agricultural History, July 1954, 
p. 124. 
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into private ownership did so under the Homestead Act, most of that 
occurred in the first two decades of the twentieth century, within memory 
of living man, when there was far greater activity under the Homestead 
acts than under any of the other disposal laws.° 

The family farm antedated the terms, the Homestead Act and the 
United States. It was the typical farm in colonial New England and it 
was prevalent also in most of the other colonies despite the conspicuous 
place of the large estate in historical accounts of the Chesapeake and 
South Atlantic colonies. In the first decades of England’s colonial experi- 
ence, grants to individual settlers, as distinguished from proprietary or 
company grants, were on the whole not lavish. Unlike the Spaniards, 
who ruled their American empire as conquerors, the English were colo- 
nizers. Necessity forced them to be. They did not find in the part of the 
continent in which they established themselves the large concentrations 
of domiciled Indians, inured to servitude by centuries of subjugation, 
that made it possible for the Spaniards to consolidate their conquest of 
the mountainous backbone of the hemisphere from Mexico to Chile. The 
English had to bring in people in sufficient numbers to hold their territory 
against other claimants and to provide a labor force. Land was the lure 
used to attract them, as settlers, as tenants, or as contract laborers, al- 
though not in the present connotation of the term. In order to overcome 
one of the deterrents to emigration, land was also used to subsidize trans- 
portation costs. A tract of land, 50 acres or more, was offered for, not to, 
each person who arrived in the colony for residence. Since few were able 
to put up their own passage money, the immediate beneficiaries of the 
system were usually merchants and sea captains who contracted to trans- 
port the emigrants. At the end of each passage, they collected warrants 
or headrights, entitling them to receive for each person delivered the 
amount of land specified in the offer. They either sold the warrants at a 
small profit or located them and held the land for later sale at appreciated 
prices, usually to planters desirous of enlarging their holdings, a practice 
which soon developed into a profitable speculative sideline for many 
engaged in various aspects of the trans-Atlantic trade.° 

What was there in the headright system to induce poor men to pull up 


* Peffer, op. cit., pp. 184, 167; Marion Clawson and Burnell Held, The Federal Lands: 
Their Use and Management ( Baltimore, 1957), p. 26. 

‘R. A. Billington, “Origin of the Land Speculator as a Frontier Type,” Agricultural 
History, Oct. 1945, pp. 204-08; W.F. Craven, The Southern Colonies in the Seventeenth 
Century, 1607-1689: A History of the South, Vol. I (Baton Rouge, 1949) pp. 128, 
175, 191-92, 209, 219, 345; C. P. Nettels, The Roots of American Civilization (New 
York, 1935), pp. 135, 140-41; A. E. Smith, “The Indentured Servant and Land 
Speculation in Seventeenth Century Maryland,” American Historical Review, April 
1985, p. 467, 470; Stella H. Sutherland, Population Distribution in Colonial America 
(New York, 1937), 189-91; T. J. Wertenbaker, The Planters of Colonial Virginia 
(Princeton, 1922), pp. 45, 312, 326-27. 
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stakes in the old country to start afresh in the new? They believed that 
the amount of land specified in the headright warrant would become 
theirs upon completion of the period of indentured servitude to which 
many of them bound themselves in order to pay off their passage money, 
Once they learned that the headright implied no such guaranty, it was 
difficult to hold them to their contracts. Faced with loss of the labor force 
the colony or the planters, usually the former, had no alternative but t 
reward their expectations. As a colonizing device the headright proved to 
be so effective that in some extent it was adopted by most of the other 
English colonies.’ 

So it was that the system which gave rise to the tradition that a man 
could obtain a farmstead in America in return for his labor and sacrifices, 
“the American dream,”* also enabled prosperous planters to build up 
landed estates, until they developed other less costly means, legal or 
otherwise, of accomplishing the same end. 

One wonders why, with so much opportunity then and later for the 
enterprising and financially privileged to acquire big estates, there did 
not develop in the United States the enormous, and for centuries inert, 
latifundia that have predominated in the land tenure pattern of much of 
Latin America. 

The conventional explanation of the concentration of the best land of 
Latin America in the hands of relatively few families is that the prestige 
value of land that prevailed in the Iberian Peninsula, as in the rest of 
Europe at the time of the discovery of America, was perpetuated in Latin 
America. In this respect, however, there was little difference between 
Spanish and English settlers. Many North American colonists were as 
eager as the Spaniards to acquire big holdings, except that the former 
were much less prone to look upon land as wealth in the sense that 
diamonds are wealth. As a later French visitor remarked: “It is not in 
order to hoard that the Americans are rapacious.”® 

Land was regarded as a source of wealth to be put to productive uses, 
the more profitable the better. Expectations of profits through resale of 
the land came to be a prime motive in acquiring large acreages. 

As Negro slaves became more freely available in the second half of the 
seventeenth century, they reduced the dependence of plantation owners 
on headright servants, who at best formed a labor pool in constant need 
of replenishment. And the flow of white immigrants into the Chesapeake 


"Craven, op. cit., p. 177; Marshall Harris, Origin of the Land Tenure System in 
the United States (Ames, 1953), pp. 194-96, 207-08. 

*T. J. Cauley, Agriculture in an Industrial Economy: The Agrarian Crisis (New 
York, 1956), p. 144. 

* Duc de Liancourt, quoted in Henry Adams, The United States in 1800 (New York, 
1955), p. 119. 
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area and the newer colonies to the south began to slacken.’ This did 
not mean that the lure of American land was not as strong as before, given 
conditions and opportunities that were more attractive than the slave 
labor setting which was emerging on the Southern seaboard. This was 
demonstrated when William Penn promoted settlement of the American 
domain granted him in 1781 by offering land and a haven to the religiously 
and politically persecuted of Europe. 

Penn's promises and the ease with which would-be emigrants could 
contract for passage led to a flow of settlers such as the Americas had 
not seen before. Many of the first “redemptioners” discovered after they 
had worked out their contract terms that the expectation of obtaining land 
in Pennsylvania was slim. Penn had made large grants and sales to Eng- 
lish Quakers, and in addition had stipulated that no settlement was to be 
made in any region of Pennsylvania to which Indian title had not been 
peaceably quieted, with the result that there was not enough land to go 
around.'! What happened then was to become one of the most familiar 
manifestations of frontier settlement: a movement of squatters onto uncul- 
tivated land, whether granted or Indian, that they claimed as their own 
by right of occupancy and prior promises.” 

The ensuing frictions might have been intensified had not the leaders 
of Virginia and Maryland hastened to attract the malcontented. Here was 
another opportunity to add to their own properties, both in extent and in 
value, by assuaging the disappointments the newcomers had encountered 
in Pennsylvania. Prominent citizens obtained from the colonial assemblies 
free grants of manorial proportions on the frontier upon declarations of 
intention to settle and develop them. The grantees continued the work of 
recruitment from the other colonies and abroad that Penn’s efforts had 
proved to be so effective. Land was offered for sale or for lease, with the 
option made familiar under the system of indentured servitude whereby, 
in return for a period of service spent in clearing land and beginning cul- 
tivation, the farmer would receive a tract of unimproved land of his own. 
As a result, the number of small farms along the frontier of settlement 
multiplied, while a beginning was made in clearing the land retained by 
the grantees for later development themselves or for sale." 


” Harris, op. cit., p. 196. 

" Ibid., pp. 237-41; Sutherland, op. cit., pp. 140-44; S. W. Fletcher, Pennsylvania 
Agriculture and Country Life, 1640-1840 (Harrisburg, 1950), pp. 12-15. 

"Fletcher, op. cit., p. 20; A. T. Volwiler, George Croghan and the Westward 
Movement, 1741-1782 (Cleveland, 1926), pp. 237-38. 

*]. D. Barnhart, Valley of Democracy: The Frontier versus the Plantation in the 
Ohio Valley, 1775-1818 (Bloomington, 1953), pp. 5-7; Carl Bridenbaugh, Myths and 
Realities: Societies of the Old South (Baton Rouge, 1952), pp. 138-39, Craven, op. cit., 
pp. 210-11. 

It is difficult to say why this type of enterprise was called: speculation. Paul W. 
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The variation of the headright used by the Virginia and Maryland pro- 
moters to people the back country, and at the same time to profit from 
it, produced such a response that other colonies hastened to adopt it, 
Even the town proprietors of New England became infected with the 
speculative urge.’* 

Land speculation had captured the imagination of the colonists and 
was to be one of the typical aspects of the independent nation they 
established. It was not restricted to the rich and mighty. Observing the 
benefits that accrued to big holders through their ability to cater to the 
market for small farmers, the hardy characters who peopled the frontier 
strip were fired with the desire to share in possible gains; as often as not 
the squatter who ventured onto ungranted land was not in search of a 
farm but of a speculative stake. 


For better or for worse the speculator . . . was present on every frontier, 
He affected every phase of western development and left in all places 
his indelible mark. His motives and his deeds one may deplore, but so 
characteristically American was he, so dynamic a part did he play in 
shaping land and cultural patterns that it is difficult to imagine an Ameri- 
can frontier without 


These are kinder words than many have used to describe the land spec- 
ulator and his activities on the American frontier. “By scheme and trickery 
the government was defrauded of much of its land,” writes one critic of 
their activities, who continues: 


Theoretically, the lucky, industrious, thrifty settler reaped the rewards 
of his honest laudable efforts. In practice the unscrupulous, the cunning, 
the hoggish, and the downright scoundrels were the ones who as often 
reaped the rich harvest from a bountiful, developing virgin region.’ 


Despite a reminder that “hasty and pellmell outpouring of native land 
grabbers and foreign immigrants” could not have produced “a seasoned 
economic development upon lines of careful planning with due regard to 
costs, prices, and return to labor and investment,”!” the assumption of 
many critics of speculative activity in connection with public land dis- 


Gates has noted that, while the “term ‘land speculator’ meant different things to 
different people and different sections,” the following general meaning has applied: 
“All persons seeking land for investment rather than for a farm home have been 
oak land speculators, and the term loose as it may be, has an important position 
in our terminology.”—P. W. Gates, “The Role of the Land Speculator in Westem 
Development,” The Pennsylvania Magazine of History and Biography, July 1942, 
. 314. 

Po R. H. Akagi, Town Proprietors of New England Colonies: 1620-1770 (Philadelphia, 
1942), p. 177 and passim. 

*P. W. Gates, “The Role of the Land Speculator ... ,” p. 333. 

* Everett Dick, The Dixie Frontier (New York, 1948), pp. 334-336. 

* FE. G. Nourse, American Agriculture and the European Market (New York, 1942), 
p. 28. 
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osal seems to have been that the pace of settlement could have been 
controlled. Burke’s often-quoted warning to the British Parliament in 
1775, when it was contemplating means to control the far-ranging habits 
of American frontiersman, bears another repetition: “You cannot station 
garrisons in every part of these deserts. . . . Many of the people in the 
back settlements are already little attached to particular situations. . . . 
[They] behold before them an immense plain, one vast, rich, level 
meadow . . . Over this they would wander without a possibility of res- 

Actually, the Founding Fathers, many of whom had been infected by 
the speculative virus but had become appalled by its excesses, modeled 
the system first adopted for disposition of the public domain on the New 
England town, in the hope that order would be introduced into the pat- 
ten of settlement and time afforded for quieting Indian titles. No land 
was to be opened for entry until after survey; unsurveyed and Indian 
lands were declared off limits. One can imagine what might have hap- 
pened if settlement had proceeded at such a measured pace, with Spain 
to the south and west, and with England’s trading empire to the north 
desiring no encroachment into the territory of its Indian trading partners 
of the Ohio Valley. The western boundary of the country might never 
have advanced beyond the line established by the treaty of peace with 
England. Conceivably the boundary could have been pushed back to the 
Appalachians, or independence lost altogether. 

Because mid-Western frontiersmen refused to be confined in their 
movements by the cautious settlement blueprint which Congress had 
drawn up for its public domain, fingers of settlement began to penetrate 
Indian tribal lands. This sparked a wave of reprisals, to which it was 
suspected that the English gave unofficial blessing reinforced by guns. 
Spain began to lure settlers to its trans-Mississippi territory with liberal 
grants of free land on a headright basis and at the same time antagonized 
settlers in the eastern Mississippi Valley by closing the mouth of the river 
to their traffic and commerce.’® The disgruntlement of the frontiersman 
was directed as much toward his own government as toward the foreign 
powers and forced the United States to tests of strength for which it was 
ill-prepared. The result was that the sovereignty of the new government 
over its western territory was successfully maintained. Its western and 
southern boundaries were so extended that the government had a breath- 


*Edmund Burke, Two Speeches on Conciliation with America (London, 1889), 
p. 184, 

“Dorothy A. Dondore, The Prairie and the Making of Middle America: Four 
Centuries of Description (Cedar Rapids, 1926), pp. 121-122, 123; L. C. Gray, History 
of Agriculture in the Southern United States to 1860 (New York, 1941) pp. 164-165; 
J. N. Primm, Economic Policy in the Development of a Western State: Missouri, 
1820-1860 (Cambridge, 1954), p. v. 
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ing spell of several decades in which to consolidate its position before the 
expansive activities of its irrepressible “land grabbers” forced it to extend 
its jurisdiction farther. 

These intrepid heroes of an earlier school of historians are now charged 
with having inhibited settlement, with having caused it to spread too 
rapidly across the face of the land, and with having perverted the intent 
of the land laws: 


The government's liberal land policy was ostensibly designed to favor 
the bona fide settler and lower-income groups on the Mee and in the city. 
But, although the policy did encourage rapid settlement, it did not en- 
courage permanent nen: Meet and it benefited speculators much more 
than the city laborers and low-income groups whom land reform leaders 
had in mind.”° 

Ostensibly, the land policies were intended to benefit agriculture, but 
history bespeaks the fact that they were geared to meet the interests of the 
railroads, the speculators, the politicians, and others, which in the final 
analysis worked irreparable damage to farming.”* 


Public land policy was based on two precepts: the land was “to be 
considered as a common fund for the use and benefit of the United 
States .. . ,” and new states were to be created from it.*? The laws by 
which these precepts were translated into policy were, by the very nature 
of the legislative process, compromises between the interests of the several 
sections, and between different interests within the same section.”* It was 
a settlement policy, although the government initially had no intention of 
serving as a settlement agency. Men of means were expected to perform 
that function as they had done in the colonial period. The success of the 
colonial system, however, had been based on free grants of land. At 
the outset of the federal period, the minimum amount of public land 
that one person could buy was 640 acres, at $1 an acre; he could buy as 
much more as he desired and could afford, but only in alternate sections. 

From the standpoint of the lower-income groups, the policy of using 
the public domain as a source of revenue was not liberal. No longer could 
a poor man expect, as in colonial times, to obtain a farm of his own 
through a term of years and hard labor. Prior to the passage of the Home- 
stead Act only military land bounties enabled individuals to obtain land 
without cash payment. Yet by exacting a price for its lands, Congress did 
more to prevent early and possibly permanent engrossment of large areas 
by a privileged few than by any subsequent relaxation of the land laws 
in the interest of small settlers. Members of the land-owning class, who 


* Herman E. Krooss, American Economic Development (New York, 1955), p. 112. 

* Theodore Saloutos, “The Agricultural Problem and 19th Century Industrialism, 
Agricultural History, July 1948, p. 160-161. 

* U.S. Supreme Court Reports, 42-45 U.S., 3 Howard 212, 

* Barnhart, op. cit., p. 199. 
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had formerly been able to enlarge their own estates by sponsoring settle- 
ment of small farmers, were virtually excluded from the market because 
they usually lacked liquid assets. As a rule only the commercial and pro- 
fessional classes of New England and the Middle States, who at that 
time found land to be the best form of investment, had the ready cash 
to pay the prices the government asked, and most of them bought with 
a view to resale. Even they were reluctant to buy when the price was 
raised from $1 to $2 in 1896. 

It was the price of public lands, not the big speculative holdings, that 
accounted for the rapid fanning out of settlers across the face of the land. 
By present reckoning the price was not high, but for untamed land it 
was beyond the means or the willingness of the poor man to pay, espe- 
cially since there was no assurance that the minimum price would prevail 
in the public auctions at which surveyed lands were first thrown upon 
the market. The enterprising therefore moved onto unsurveyed and 
unoffered land in the hope of earning enough by farming, speculation, or 
sheer chance to be able to buy it when it was opened for sale. Speculative 
holdings were often bypassed if they were treeless, if a more lively scene 
of speculative activity lay beyond, if they were not close to main traveled 
routes, or if friends of prospective buyers had not already settled there. 

To an extent that is impossible to document, but which in some 
locations and some periods must have been considerable, the frontier 
advanced well ahead of surveys. One is inclined to wonder if, in the 
public land states admitted prior to 1860, squatters did not outnumber 
land owners in the population quotas required for statehood. 

While the squatter-speculator®® was pushing the frontier farther ahead, 
there was occurring behind it the orderly advance of settlement that 
speculators are accused of having thwarted. Well-to-do Eastern farmers 
began to buy up land beyond the mountains quite early. There was always 
a thin stream of European immigrants, although they ceased to be the 
dominant frontier force after the colonial era. Among them were farmers 
of some wordly substance in the Old World; others lacked the means to 
buy outright and remained in the older states until a stake had been 
acquired to enable them to move farther west.”° They wanted farms, not 
the wild land of the frontier, and preferred to settle where the soil and 
terrain most resembled conditions with which they had been familiar at 
home. Among the native-born land-seekers were always men of modest 
means and conservative tendencies whose preference was for farms of 
manageable size so located with respect to established markets that they 
could hope to derive their profits from the sale of their farm produce 


* Murray, op. cit., p. 2. 
* Everett Dick calls him “the professional squatter”—op. cit., pp. 54-55. 
“ Oscar Handlin, The Uprooted (Boston, 1951), p. 82-85. 
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rather than from the sale of their farms. Among them the so-called land 
speculators found their customers, because speculators were the most 
certain source of credit throughout the years of greatest land activity.” 

The only real attempt of the government to provide credit for purchase 
of public lands was the Harrison Land Act of 1800 which allowed a 
minimum of 320 acres (reduced to 160 in 1804) to be bought at $2 an acre, 
with payments spread over a period of four years. It spurred such a wave 
of speculative buying—the speculation taking the form of hope that the 
future would turn up the cash to complete the payments—that the Con- 
gress was forced several times to postpone the date of final settlement, 
The Harrison Act was repealed in 1820, and thereafter cash payment at 
the minimum rate of $1.25 per acre was required for all public lands 
subject to sale, with the exception of tracts that had remained unsold for 
years.** Although the size of the minimum tract was reduced to 80 acres 
in 1820, and to 40 acres in 1832,” many small farmers continued to buy 
from land companies because of the credit allowed. The prices they asked 
were not necessarily as extortionate as may be inferred from the diatribes 
against them, but they could usually expect to receive better prices for 
smaller than for larger tracts. 

Generalizations as to the adverse effects of speculation in public lands 
imply a sustained intensity of demand that speculators exploited to the 
hilt. Prior to 1860, this was not the case. Only in the Gulf states of the 
South was the demand for land constant, in response to requirements of 
the expanding cotton textile industries of England and New England. 
In the country as a whole there were four waves of speculative frenzy in 
western lands,®° and from time to time localized frontier booms occurred, 
all of which revealed the speculator at his predatory worst. For the 
greater part of the time and in most localities the fortunes of speculators 
were determined by the central fact of the frontier advance: there was 
more land than customers. Between locations and, later, sections, the 
rivalries of speculators were keen, and the lulls between waves of specu- 
lation heightened efforts to attract settlers. 

The scale was weighted more heavily in favor of the buyers as Eastern 
investors, whose expectations of huge profits had been squeezed between 
resistance to prices and flagging demand, became eager to withdraw from 
their ventures in western lands, even at a loss, in order to put their money 
into more promising commercial and industrial enterprises elsewhere. 


* Billington, “Origin of the Land Speculator,” p. 211. 

* B. H. Hibbard, A History of the Public Land Policies (New York, 1989), pp. 82-84, 
87-98, 104, 112. 

* Ibid., p. 75. 

* Hibbard, op. cit., pp. 100, 103, 106, 114, 214-26; R. A. Billington, Westward 
Expansion: A History of the American Frontier (New York, 1949), p. 731. 
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Counties also became better able to enforce their tax claims against 
absentee Owners. 

Land companies and big speculators soon learned that if they were 
o obtain prices higher than they had paid for their land, they would have 
to contribute added values. Some laid out towns, not primarily from altru- 
istic motives since sale of town lots afforded a lucrative form of specu- 
lative profits; but to the extent that they were successful, they created 
local markets for settlers’ crops until more remote markets were made 
accessible. Some built flour and saw mills. Land agents were instrumental 
in organizing churches and schools. By such enterprises, crude though 
they were, they helped break down the isolation that was one of the 
seatest hardships the pioneer family had to endure. On a wider plane, 
speculators have been given the credit for sparking the movements that 
induced Congress to enter upon the program of internal improvements 
that provided communications links with the more heavily populated 
region to the east and to the ports connecting the Mississippi Valley with 
the world.** 

In consequence of the processes of frontier speculative activity and 
post-frontier development, settlement in the public domain states*? had 
proceeded at such a pace by 1850 that six states—Ohio, Indiana, Illinois, 
Alabama, Missouri, and Mississippi—were among the top 15 in population. 
Ohio had stepped into fifth place in 1820, fourth in 1830, and third in 1840, 
arank it was to hold until 1890. Indiana was in seventh place in 1850. 
In density of population, Ohio stood ahead of any of the South Atlantic 
states and Indiana ranked higher than all of them except Delaware.** 

Of the trans-Mississippi states, only Missouri and Louisana had popu- 
lations in excess of 500,000. California and the Southwest had just been 
added to the sparsely settled western expanse, and the expansionist forces 
reacted as nature does to a vacuum. Congress was overwhelmed with 
petitions for a more liberal disposal policy, and succumbed in a series 
of enactments already detailed, which made it possible for capitalists to 
accumulate enormous properties. Of an estimated 800 million acres of 
public land disposed of after 1850, the Homestead acts accounted for 
around one-third. 

As for the poor man, the Homestead Act was not as liberal as it is senti- 
mentally believed to have been. It revived the principle of the headright 
system that enabled a settler to earn a farm by an investment of years, 
ive at the outset, and some labor. But farming conditions had changed. 


"Larry Garra, Westernized Yankee: The Story of Cyrus Woodman (Madison, 
wy 33-35, 37; Billington, “Origin of the Land Speculator... ,” p. 211. 

"All except the 13 original states, Maine, Vermont, West Virginia, Kentucky, 
Tennessee, and Texas. 
" Statistical Abstract of the United States, 1904, pp. 15-25. 
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In addition to land, a poor farmer needed cash or credit to make a start. 
He could not mortgage his homestead claim, but he could pre-empt it 
(or commute it to cash—a synonymous term) by buying it for $1.25 ap 
acre, usually with an advance from a bank or agent, which thereupon took 
a mortgage to the property. 

The commutation clause of the Homestead Act was singularly adapt. 
able to fraudulent use, and the opportunity was not overlooked. It is not 
correct to say, however, that 


Under the Homestead Act, . . . more land was pre-empted than was 
given away, and most of the pre-emptions were by speculators who ob- 
tained large areas by filing claims in the name of innumerable dummies, 
In the 1890’s William S. Chapman owned over one million acres in Cali- 
fornia and Nevada. William Scully owned 250,000 acres in the Middle 
West, and the Miller and Lusk ranch in California covered 450,000 acres, 


Of the 286 million acres patented under the Homestead acts, less than 
13 per cent was pre-empted after entry.** Properties of the magnitude 
listed were not built up in their entirety through perversion of the pre- 
emption principle. Dummy homestead entries, later commuted, were 
resorted to by ranchers to gain control of water holes and banks of 
streams, or to protect fence lines,** but only to the extent necessary to 
discourage encroachment by homesteaders on areas of public range to 
which ranchers had established use. There were other easier and gen- 
erally cheaper means of acquiring unimproved land than by paying 
$1.25 an acre for it in quarter-section parcels. For example, Chapman 
acquired 210,000 acres with college scrip and Miller and Lux, 79,000 
acres.*’ It is even questionable whether most pre-emptions that did occur 
were speculative in intent. The profitability of the mortgage lending 
business and the high interest rates that buyers were willing to pay do not 
suggest the speculative type of borrower.** 

To attribute the expansion of agriculture after 1850 to the influence 
of land speculators and other special pleaders on Congress is to overlook 
other aspects of the movement. Criticisms of the grants to railroads for 
overstimulating the advance of settlement do not take into account that 
it was the railroads, not the grants, which had that effect. Such expansion 
of cultivation as took place as a result of land sales by the railroads would 


* Krooss, op. cit., p. 113. 

* U.S. Dept. Int., Bur. Land Management, Report of the Director, 1955. Statistical 
Appendix, pp. 119-20. 

* A. R. Reynolds, “Land Frauds and Illegal Fencing in Western Nebraska,” 
Agricultural History, July 1949, p. 173. 

=P. W. Gates, The Wisconsin Pine Lands of Cornell University (Ithaca, 1953), 

. 31-32. 
Ps A. G. Bogue, Money at Interest: The Farm Mortgage on the Middle Border (Ithaca, 
1955), p. 272 and passim. 
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have taken place under other land laws if the railroads had been built 
with private capital, as they would have been shortly in any event. 
Indeed, so great was the avidity for American land that it is quite likely 
that the area in farms would have expanded at the same tempo following 
passage of the general Pre-emption Law of 1841, without further liberal- 
ization of the land laws except to enlarge the acreage allowance when 
settlement reached the Great Plains. 

The real explanation of the extension of the farm area after 1850 was an 
even greater increase in the demand for food and agricultural raw mater- 
ials, Stimulated by the Civil War and sustained by Britain’s free trade 
policy that deepened its reliance on imported foodstuffs, the expansion 
received its greatest impetus from the cumulative effect of a population 
gowth which had averaged 3 per cent per annum between 1790 and 
1860, Thereafter the relative rate slackened, but absolute increases were 
greater than ever; the numerical increase in one decade, 1880-90, was only 
slightly below the estimated population of the country in 1830. From 23.2 
million in 1850, the population rose to 105.7 million in 1920. More signifi- 
cant than the total increase was the growth in the urban population, which 
in 1850 stood at 3.5 million as contrasted with a 19.6 million rural popu- 
lation. The real effect of this development did not begin to make itself 
felt until after 1890, because to that time increases in the rural count con- 
tinued to be higher than for the urban sector; the latter stood at 22.1 
million in 1890, the former at 40.8 million. By 1920, urban inhabitants had 
caught up with and passed the rural population in numbers (54.2 million 
uban; 51.6 million rural),*° and the steady rise in the purchasing power 
of the urban and industrial classes accentuated the numerical gains. 

In response to these impulses, between 1850 and 1920 (the period that 
roughly corresponds to the effective life of the Homestead laws) the num- 
ber of farms in the country rose from 1.5 million to 6.5 million, the greater 
part of the increase being in the public land states. The number of farms 
continued to increase unitil 1935 but has declined ever since, although the 
acreage of land in farms has shown a gradual but steady increase. Part of 
this is statistical. Public range land long in use is included in the farm 
acreage but was excluded from the reported farmland total prior to pas- 
sage of the Taylor Grazing Act. Despite a great increase in farms of less 
than 20 acres and over 500 acres, the census years for which we have 


*J. B. Hedges, “The Colonization Work of the Northern Pacific Railroad,” Missis- 
ippi Valley Historical Review, December 1926, p. 311; P. W. Gates, “The Railroad 
land-Grant Legend,” Journal of Economic History, Spring 1954, pp. 144-145; W. S. 
Greever, “A Comparison of Railroad Land-Grant Policies,” Agricultural History, April, 
191, p. 85; Arid Domain, The Santa Fe Railroad and its Western Land Grant (Stan- 
ford, 1954), p. 39; T. C. Cochran, “Land Grants and Railroad Entrepreneurship,” 
The Tasks of Economic History, Supplement X—1950, pp. 60-66. 

* Historical Statistics, pp. 25, 29. 
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comparable data (1900-40) show that from 63-70 per cent of United States 
farms have been quite evenly and consistently distributed among three 
size groups: 20-49 acres, 50-99 acres, and 100-174 acres. This concentra. 
tion of farms in below average size groups should not be used, as it some. 
times is, to illustrate the ineffective working of the land laws, or to ques- 
tion the predominance of the family farm in the land tenure pattern of the 
country. 

The family farm of tradition was an operator-owned commercial farm, 
large enough to support a family and provide some of the amenities of 
life but small enough to be operated with little more than occasional labor 
outside of that provided by members of the farm household. Many set- 
tlers wanted farms of that type; others preferred larger operations, But 
preference was no more responsible for the prevalence of the family farm 
than was the Homestead Act. The abundance of public land and the spec. 
ulative urge that it first incited made it virtually impossible outside the 
South for farmers to attract and hold the labor force required to operate 
larger units. This continued to be the case later when the lure of the city 
and industrial wages drew off what might have become a surplus farm 
labor force. 

The history of agricultural settlement in the United States is one of 
constant adjustments of farm sizes to meet the reality of the farm labor 
situation. Many who entered 320 acres under the Harrison Land Act of 
1800 did so with the intention of developing part of the area and specu- 
lating with the remainder. Conceivably, however, at least a reasonable 
proportion of them at first intended to retain the entire tract but found 
that they could not farm and pay for the whole amount. 

Certain vast farming enterprises have always functioned with hired 
labor and tenants, and western cattle ranches apparently had little difficulty 
in keeping their hands. Nevertheless, the vast majority of owners of 
farms larger than the family size unit sold their farms or retained only 
as much land, in addition to what they could hope to manage without 
additonal labor, as they could afford to hold under prevailing tax sched- 
ules. Iowa provides an example. There the average farm size was 185 
acres in 1850; in 1870 and 1880 it was 134 acres. By 1880, the number of 
farms in excess of 1,000 acres had increased to 428, but these increases 
were counterbalanced by a pronounced reduction in the 320 acre hold- 
ings.‘ By 1925 the number of farms of 1,000 acres and above had dropped 
to 104, although it was to increase again later in line with the general 
tendency already noted. 

On the other hand, men of limited means who had to pay the asking 


“ Murray, op. cit., pp. 10-11. 
“U.S. Dept. Commerce, United States Census of Agriculture, 1925 (Washington, 
1927) I, p. 8. 
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price bought land only in amounts compatible with their ability to pay. 
Larry Garra, in Westernized Yankee: The Story of Cyrus Woodman, 
states that in the part of Wisconsin in which Woodman conducted his 
land ventures, settlers “rarely” entered tracts larger than 40 acres.** 
Enterprising farmers who had started out with small acreages added to 
them as rapidly as circumstances permitted, up to the limit that mem- 
bers of the farm family could cultivate with available equipment and 
draft power. And this has continued to be the pattern. 

Even with the farm growth after 1850, agriculture was prosperous 
between 1895 and 1914; this was reflected by high farm prices in the 
settled parts of the country. Given the inability of the government to 
control the flow of settlers, it was inevitable that the farm area should 
have been extended to the limits made possible by the public lands. It 
was also inevitable that adoption of improved agricultural practices should 
have been retarded as long as the cost of land was lower than the cost of 
introducing new techniques. Since 1920, when the public domain ceased 
to be of much importance agriculturally, the farm population declined to 
93 million in 1950, which was little higher than the rural population of 
1850. Yet agricultural production has more than kept pace with a more 
than 50 per cent increase in total population. All of this suggests that 
agriculture has had ample time to recuperate from any damage that the 
rapid disposal of the public domain may have caused, and that specu- 
lators in public lands and the alleged subservience of Congress to them 
can no longer be held accountable for the present state of agriculture. 
Unless of course, they can be held responsible for the continuing preva- 
lence of the family farm, whose recent high productivity a recent writer 
asserts to be the real problem of American agriculture.** 


“Garra, op. cit., p. 79. 
“Carroll Kilpatrick, “The Soil Bank Deserves a Better Trial,” The Reporter, Dec. 
96, 1957, p. 24-95, 
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SOME CURRENT DEVELOPMENTS IN FUTURES TRADING 


Rocer W. Gray 
Food Research Institute 
Stanford University 


N RECENT months a great amount of agitation has been manifest 
concerning trading in onions and potatoes. Committees of both houses 
of Congress have held hearings over bills designed to prohibit futures 
trading in the two commodities separately. The onion bill? was reported 
favorably out of the House agricultural committee. Testimony has been 
heard from growers, dealers, congressmen, representatives of the Com. 
modity Exchange Authority,* and members and officers of the Commodity 
Exchanges, among others. The C.E.A. has conducted special surveys of 
both markets at frequent intervals and has published the results of these 
and of their analyses of the markets.* Official and unofficial complaints of 
manipulation on the onion and potato markets have been aired. Formal 
disciplinary action has been taken against certain individuals’ as a result 
of some C.E.A. investigations of these markets, but the same may be said 
of other futures markets which are not currently under direct attack. The 
current attacks are spearheaded by the national growers’ associations, al- 
though it is not clear how spontaneous or widespread the anti-exchange 
sentiment may be among growers. 

The current attack is the most concerted attack undergone by any 
futures markets in the United States since the grain markets were placed 
under federal regulation in 1922. Prior to that time, more than 100 bills 
designed to outlaw or restrict futures trading in the United States had 
been introduced in Congress, but none had passed. A vast amount of in- 


*Cf. Onion Futures Trading, Hearings before a Subcommittee of The Committee 
on Agriculture and Forestry, United States Senate, 85th Congress, Ist session, on 
S. 778 and S, 1514, August 12, 1957, and Futures Trading, Hearings before a special 
Subcommittee of the Committee on Agriculture, House of Representatives, 84th 
Congress, 1st session at Presque Isle, Me., December 6 and 7, 1955. 

* H.R. 376, 85th Congress, Ist session. 

* Hereinafter abbreviated to C.E.A. 

* Cf. the following publications of the C.E.A.: 

(1) Onion Futures: Survey of Open Contracts on the Chicago Mercantile Ex- 

change, May 31, 1956 

(2) Same title, October 31, 1956 

(3) Same title, December 31, 1956 

(4) Speculation in Onion Futures, January-March 1957 

(5) Futures Trading in Onions, December 1956 

(6) Potato Futures: Survey of Open Contracts on the New York Mercantile Ex- 

change, October 31, 1955 

(7) Same title, June 29, 1956 

(8) Futures Trading in Potatoes, 1954-55, November 1955. 

* Cf. C.E.A. Dockets Nos. 68 and 69, as summarized in Rodger R. Kauffman, A¢- 
ministrator, C.E.A., Recent Developments in Futures Trading under the Commodity 
Exchange Act, U.S.D.A., Agr. Info. Bull. No. 155, June 1956. 
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formation was collected and analyzed by the Federal Trade Commission‘ 
preparatory to federal regulation of the grain markets, and subsequently 
other future markets were brought under surveillance. The regulatory 
function itself has entailed continuous data collection and occasional 
full-scale investigations, with the result that there now exists a substantial 
amount of published information on futures trading, which provides a 
foundation for improved understanding. 

The purpose here is to show that, in spite of this accumulation of in- 
formation, the current controversy has been clouded by ambiguity, in- 
conclusive statistical analyses, and incantation. The diversity of hearings 
testimony and other published materials which carry the present con- 
troversy precludes a rigorous statement of the argument, which is poly- 
morphous, against trading onion and potato futures. The best that can be 
done is to allude to the predominant or recurrent themes, which, it seems 
to me, are the following: 

(1) There is too much speculation in these futures (or the markets are 

too speculative). 

(2) Price variability is too great and is caused by futures trading. 

(3) Onions and potatoes are perishable commodities, and are therefore 

not adapted to futures trading. 


The Ambiguity: I. Definition and Measurement 


In order to show that these markets are too speculative, it becomes 
necessary to define and measure speculation. An unambiguous definition 
of speculation, if by this is meant a definition which draws a sharp line 
between positions in futures markets which are speculative and those 
which are hedging, is not easily had for the reason that many such posi- 
tions contain elements of both hedging and speculation. A definition of 
hedging which has proper regard for the business uses of futures is that 
provided by Working: “Hedging in futures consists of making a contract 
to buy or sell on standard terms, established and supervised by a com- 
modity exchange, as a temporary substitute for an intended later contract 
to buy or sell on other terms.”? Many such contracts contain elements of 
speculation; in fact, many are undertaken for purposes other than reduc- 
ing risks. Moreover, many such contracts are classified as speculation in 
the published reports of the C.E.A. The importance of this ambiguity 
varies with the prevalence of the more speculative sorts of hedging in 
different markets; in the potato and onion markets much of the hedging 
is partly speculative. Shippers, dealers, merchants, brokers, and processors, 


waa” Trade Commission, Report on the Grain Trade, Vol. I-VII, Washington, 
20-26. 

‘ Holbrook Working, “Hedging Reconsidered,” Journal of Farm Economics, Vol. 
XXXV, November, 1953. 
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as well as fertilizer dealers, have many occasions for buying or selling 
the standard futures contract as a temporary substitute for an intended 
later transaction in potatoes or onions, even though the futures contract 
is not reportable as hedging as an offset to currently held stocks or fixed 
price sales commitments. 

The importance of this ambiguity in the present context may be sug. 
gested in a comparison between onion and wheat futures. For certain 
markets and dates, the C.E.A. obtained the occupational distribution of 
speculators. Only one such distribution is available for wheat; three for 
onions.* In the case of wheat futures at Chicago on September 17, 1947, 
78 per cent of all speculative positions were held by “outside” speculators, 
and 22 percent by “industry-connected speculators.” The distribution for 
onion futures, a total for three surveys on May 81, October 31, and Decem- 
ber 31, 1956, was 50 per cent “outside” and 50 per cent “industry-con- 
nected.” Much industry-connected “speculation” is hedging according to 
Working’s definition; yet the greater extent of this category of “specula- 
tion” contributes to the impression that the onion market is highly 
“speculative.” On the above dates, 56 per cent of all wheat futures commit. 
ments and 65 per cent of all onion futures commitments were designated 
speculative; yet if only outside speculation is counted, the wheat market 
was 46 per cent and the onion market 33 per cent speculative. If it is diff 
cult, however, to say how much speculation there is, it is not so difficult 
as it is to say how much is too much. 


The Ambiguity: II. How Much Speculation is Desirable? 


One criterion for judging what amount of speculation is desirable is 
that speculation should be sufficient to create a good hedging market. 
This criterion, or some variant of it, is implicit in most C.E.A. reports 
of market investigations, wherein the amount of speculation is appraised 
in terms of the amount of hedging. But this criterion is not unambiguous. 
Properly interpreted it is a valid but nebulous criterion; improperly in- 
terpreted it is precise but arbitrary. An illustration of improper interpre- 
tation of this criterion is found in some of the C.E.A. reports of market 
surveys, where their comment has been “speculative commitments were 
far in excess of the amount needed to carry the relatively small amount of 
hedging commitments” or words to this effect. When, as in this case, 
a view is taken of the distribution of commitments only, without regard 
to the process by which they came into being, the amount of hedging 
needed can only be the difference between long and short hedging com- 
mitments, which would require that speculators be on only one side of 


* The wheat data are from Statement of J. M. Mehl, Administrator, C.E.A., before 
Joint Committee on the Economic Report, Nov. 24, 1947 (mimeo); onion data from 
the first three titles in footnote 4 above. 

* Futures Trading in Potatoes, op. cit., p. 52. 
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the market at any time. This criterion is precise, but irreconciliable with 
the theory and practice of futures trading. 

It is not clear from the context in which the C.E.A. statements (to the 
effect that speculative commitments exceed amounts needed to carry 
hedging commitments) appear that they intend a strict interpretation of 
“needs.” I have found such statements only in the circumstance that 
speculative commitments exceeded hedging commitments, which suggests 
the inference that total (long plus short) hedging commitments need to be 
offset by an equivalent amount of total speculative commitments (long 
plus short). This amounts to the same thing as the strict interpretation 
of needs in the case where hedging is all on one side (and speculation 
all on the opposite side), but such a distribution would rarely if ever occur. 
No futures trading is conducted in such a manner as to give rise to the 
expectation that hedging and speculative commitments would be equal; 
hence this interpretation of the criterion is arbitrary. 

In short, while the criterion that speculation should be sufficient to 
create a good hedging market is valid, it is not possible to apply this 
criterion by observing the distribution of hedging and speculative com- 
mitments. A proper interpretation of the criterion must take account of 
the process by which commitments are undertaken and offset, the “best” 
hedging market being one in which trades can be made with minimum 
price effect. Hedgers can trust price quotations only to the extent that 
speculators defend the quotations. When new information renders a 
quotation indefensible, hedgers need to rely upon speculators to arrive 
at a new price which is defensible. A large group of speculators con- 
tinuously readjusting their positions as conditions change (a liquid market) 
provides the best assurance to the hedger that he can trust the price. 
This interpretation of the criterion, which is the common “trade” interpre- 
tation, is nebulous in that it offers no way of specifying an optimal amount 
of speculation. 

The full extent of the ambiguity may be appreciated in noting that the 
onion and potato markets have serious limitations in the view of expe- 
rienced users of the markets as well as in the view of the C.E.A., but 
from opposite standpoints. This is illustrated in interpretations given to 
the price behavior of the March, 1957, onion contract, which was such 
as to occasion resurgence of the clamor to abolish futures trading in 
onions. The price of this contract rose from $1.20 to $1.50 per 50 pound 
sack in a week in mid-January, reached $1.70 in late January, followed 
by a peak of $2.20 on February 4, then a steady drop to a low of $.85 on 
March 6, and subsequent recovery to $1.58-$1.60 as the contract expired. 
The C.E.A. concluded with regard to this situation that “the wide price 
swings .. . appear to have been the result of heavy speculative activity.” 


” Speculation in Onion Futures, op. cit., p. iv., the writer's italics. 
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The interpretation given this price behavior by a customer’s man jn 
large commission firm may be contrasted and perhaps partially reconciled 
with the C.E.A. interpretation. This individual, who has had much expe. 
rience in handling the accounts of both hedgers and speculators in onion 
and potato futures, described to me the situation in the March onion cop. 
tract while it was in progress and before I had been aware that it had 
elicited keen interest. He had urgently recommended short sales to his 
speculative clients when the price was above $2.00, but had been unable 
to place their orders as the price fell precipitously. He recommended pw. 
chases at 1.25 and lower and succeeded in placing orders in this range, 
The price had gone to .98 when I talked with him, but he said that his 
clients would hold fast, even if it dropped still further, as the statistical 
position had indicated (to him) a price in the 1.50 range quite consistently, 
His explanation for the wide swings above and below the equilibrium 
level was quite simply that there is too little speculation in onions. De- 
velopments in the statistical position are commonly over-reflected, in his 
view, because of the paucity of speculation. Further, in his own words, 
“I can’t recommend a trade for a nickel because that trade might move 
the price a dime.” 

Reconciliation of the view of too much speculation with that of too little 
speculation requires reconsideration of what is meant by speculation. 
Even if all forms of hedging, including the more “speculative,” were 
excluded, the C.E.A.’s conception of speculation includes two different 
kinds of trading done by two quite distinct groups of traders—professional 
speculation and public speculation. In speaking of speculation, the habitué 
of futures markets connotes professional speculation as distinct from trad- 
ing by the public. The class of professional speculators provides the basic 
defense of price. Where this class is small, as in the onion and potato mar- 
kets, a wave of public buying or selling meets little resistance; such a 
market the trade refers to as a “thin market.” A sudden expansion of public 
participation, such as the C.E.A. found in the March onion contract, ap- 
pears to them as too much speculation; whereas the experienced trader, 
thinking of the feeble price defense which was thrown up in this event, 
diagnoses the trouble as too little speculation. 

Less than 10 per cent of the commitments on the dates of surveys of the 
onion and potato market have been held by the group designated 
“brokerage firms and employees, floor traders, and professional specula- 
tors.” This group includes the class of traders that must provide the basic 
price defense. 

Although the views of “too much” and “too little” speculation are 
at least partially reconciled by taking account of the ambiguity in the 
word “speculation,” this does not mean that either expression points with 
equal clarity to the defect in these markets. The inadequacy of the type of 
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speculation which provides price defense owes to the lack of routine 
hedging in these markets; the emergence of which is the sine qua non of 
highly developed futures trading. From the standpoint of the improve- 
ment of these two futures markets there is too much speculation, but it is 
speculation in potatoes and onions, not in futures contracts. Most of the 
late crops of potatoes and onions go into storage at harvest time and are 
left unhedged. Growers and country shippers or dealers speculate on the 
prices of these stored commodities to the extent that the peak levels of 
open contracts on futures markets amount to less than 10 per cent of the 
stocks. The price risk in this speculation is inherently very great: move- 
ment into consumption channels is not highly coordinated, reporting 
necessarily lags the fact, and competitive crops are maturing in the south 
during the out of storage movement. Not only is the hedging need pro- 
nounced, but the hedging opportunity has been excellent. At potato 
harvest time (October 15 in Maine, to select a date for a routine hedge) 
the average carrying charge to February 28 (March future) has been 60 
cents a cwt. in the last eight years, and the price of the March future has 
averaged 40 cents a cwt. higher on October 15 than on the following Feb- 
ruary 28. Similar relationships have prevailed in onion prices. It may be 
argued of course that the present market would not maintain this hedg- 
ing opportunity should most growers and country dealers elect to use it. 
No theory of futures trading can answer this argument, but the empirical 
development of major futures markets suggests clearly that the speculators 
who can and will support these prices will not appear on the scene until 
such time as this hedging opportunity is seized.* Given the development 
of routine hedging in these markets, the public trading which is deemed 
excessive would be readily absorbed. 


The Inconclusive Statistical Analyses 


Futures trading, if it is to be condemned, must be shown to have bad 
effects, Whether it amplifies or reduces price fluctuations is an important 
question. The C.E.A. concluded from the onion futures price behavior 
outlined above that “it is clear that futures trading in onions has widened 
and accentuated price movements over short periods of time within a 
marketing season.”!? This particular conclusion has not, surprisingly, been 
seized upon by the opponents of futures trading in onions. That the price 
swing was wide is without question, and that it was established through 
the vehicle of organized futures trading is equally clear; but that futures 
trading has widened and accentuated such a movement is not demon- 
strated, 


"Specific evidence on this point is contained in Holbrook Working’s “Whose 
Markets?>—Evidence on Some Aspects of Futures Trading,” The Journal of Marketing, 
Vol. XIX, No. 1, July 1954. 

” Speculation in Onion Futures, op. cit., p. v. 
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Two studies have been undertaken to measure comparative price vari. 
ability in the present context. One was a study by the Agricultural Ego. 
nomics Division of the U.S. Department of Agriculture*® which showed 
that cash prices farmers received for onions were subject to significantly 
greater variability during the 1930-40 period when there was no futures 
trading than during the 1947-55 period when the futures market was opera. 
tive; that the percentage variation explained by production and dispos. 
able income was larger in the latter period; and that the smaller residuals 
of the latter period were related to volume of futures trading. The chief 
reservation which I hold toward these results is that I suspect that the 
cash onion market has become better organized in recent years, owing 
to the activity of grocery chains and to increased trucking, whereas there 
is little evidence of this improvement being closely related to the futures 
market. These are nevertheless superior results to those which purport 
to give an opposite indication. 

The C.E.A. compared month-to-month variability in onion futures 
prices directly with farm prices for the 1948-56 period,’ employing US. 
farm prices, which are a weighted average for all production areas and 
include all grades and varieties of onions. They concluded that the range 
of farm prices over the eight month marketing season was a lower per- 
centage of average monthly price in six out of eight recent years than the 
same computation for the near future in the Chicago onion contract. For 
the eight month season, the near future is three months away in one 
month, two months away in two months, one month away in four months, 
and zero months away in one month. In each of the two years in which the 
futures price range was a lower percentage of its average price, the sea- 
sonal low occurred in the month when the near future was three months 
away and the seasonal high in the month when it was zero months away. 
In the remaining six years in which the futures price range was a higher 
percentage of its average price, the seasonal lows averaged .5 months 
away from the near future and the highs 1.5 months away from the near 
future. Since the futures market reflected carrying charges throughout 
the period, the comparison made by the C.E.A. is inappropriate, embracing 
as it does varying amounts of carrying charges in the range of the near 
future price. 

The Incantation 


Another concept which figures repeatedly in the hearings testimony 
is “perishability.” In the context of the hearings, the word “perishability’ 
is an incantation, for although the assertion is reiterated that futures trad- 
ing cannot work for a perishable commodity, no reason is advanced why 


* Summarized in Onion Futures Trading, op. cit., pp. 50-56. 
* Futures Trading in Onions, op. cit., pp. 18 and 52. 
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this should be so. A typical statement regarding perishability occurs in 
the testimony of John C, Datt, Assistant Legislative Director, American 
Farm Bureau Federation, who lists perishability as the leading reason 
for Farm Bureau opposition to futures trading in onions and potatoes and 
says, “Onions and potatoes by their very nature are perishable commodi- 
ties. They cannot be stored for an unlimited length of time. . . . This situa- 
tion is quite different from wheat, corn, and other storable commodities 
where the futures market performs a valuable role since hedging provides 
risk insurance. Because of their perishability . .. we do not believe that 
onions and potatoes lend themselves to sound futures trading.”!> The state- 
ment of Everette B, Harris, president, Chicago Mercantile Exchange, pro- 
vides sufficient commentary on this assertion: “One of the strongest argu- 
ments made against futures trading in onions has been that such trading 
simply is not adapted to a perishable commodity like onions . . . the reasons 
why such a market cannot function satisfactorily have never been ex- 
plained. Actually, an onion futures market does fulfill the primary function 
of such a market. . .. Why kill it because of a theory?” 


Conclusions 


The present official view of futures markets for onions and potatoes 
is a dim one. Hearings reports have been unfavorable to their continued 
existence. The C.E.A. posture, as reflected in hearings testimony, pub- 
lished reports, and the official position of the Department of Agriculture 
on H.R. 376, is one of negative neutrality. The testimony and published 
reports are of a negative tenor, while the official position is that the enact- 
ment of H.R. 376, prohibiting futures trading in opinions “would not sig- 
nificantly affect the marketing or distribution of onions.”!7 To the extent 
that the present jeopardy of these markets rests upon ambiguity, incan- 
tation, or inconclusive statistical analysis, there is danger that they may be 
abolished for wrong or insufficient reasons. A constructive alternative to 
abolition, given the state of the evidence, would seem to be an investiga- 
tion of the potential hedging use of these markets. Given the need and op- 
portunity which exists for hedging, it seems reasonable to expect that im- 
proved understanding of hedging procedures would give rise to expanded 
hedging use. Without the widespread development of routine hedging, 
these markets are vulnerable to attack from just those quarters where 
hedging could provide most benefit because of the characteristically 
erratic price behavior of potatoes and onions during the crop movement 
season. 


* Onion Futures Trading, op. cit., p. 8. 

* Ibid., p. 41. 

a Prohibiting Futures Trading in Onions, H.R. Report No. 1036, 85th Congress, 
Ist Session, August 8, 1957, p. 4. 
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THE URBANIZATION OF THE OPEN COUNTRY 


KENNETH C, NoBE 
Cornell University 


HE history of the United States is characterized by three great 

migrations: 1) the general move from East to West, 2) the move 
from rural areas to the cities, and 3) the urbanization of the open country. 
In some rural areas of the country the final migration is not yet underway 
or hardly noticeable. In other areas, especially in the industrial North- 
east, this move started in the early twenties and its trend has long been 
evident. It is the purpose of this paper to discuss the major problems 
associated with the urbanization movement. 


Urbanization Is Increasing 


The nonfarm segment in rural areas is steadily increasing in the 
Northeast. To the inexperienced eye it appears only to be “shoestring” 
housing developments along the main highways leading out in all direc- 
tions from our larger cities. Secondary roads, too, however, have been 
heavily settled by nonfarm people, but because of a more dispersed 
settlement pattern this infiltration is not nearly so obvious. 

Several studies have been carried out in New York State in recent 
years which indicate the magnitude of this urbanization movement. 
Conklin found in a 1946 study that two out of three rural residences in 
the open country areas of Chemung and Monroe counties in New York 
State, within commuting distance to industrial centers, were already 
occupied at that time by nonfarm families, (Table 1).1 Recent studies indi- 
cate that this proportion is now generally applicable to most of the state. 

Conklin’s study also showed that only a quarter of the households 
surveyed operated a farm business large enough to qualify under the 
usual family size farm concept. The author concluded that farmers do 
not readily liquidate a farm business in response to high industrial wages 
and, on the other hand, nonfarmers do not usually find the means to 
establish themselves as full-time farmers.” It was also found that the farm 
group is locationally stable while the nonfarm group tends to be urban, 
not only in employment characteristics, but also in locational instability. 
Many of the nonfarm group moved to their present location in the last 
10 years and a substantial portion of this group made their last move 
from urban residences.* 


*H. E. Conklin, “The Employment of Rural People in Chemung and Monroe 
Counties,” Farm Economics, Cornell University, No. 160, April, 1948, p. 4163. 

Thid. 

* Ibid. 
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TaBLE 1. DisTRIBUTION OF Oprn-Country HovusEHOLDs IN THE DirreRENT LAND CLASSES 
sy Amount oF MALE Time DEvoTED To Farm Work, Monror 
AND CHEMUNG CouNTIES, NEw York, 1946 


Male Time Available for Farm Work 


Land Class* 
12 months or more** Less than 12 months 
(per cent) (per cent) 
Ill 29 7 
IV 38 62 
V $1 69 
All Classes 33 67 


* The land classes referred to in this table represent land areas made up of groups of farms 
among which there are major differences in the capacity to produce income. The percentage of 
farmers who can make a reasonably comfortable living, pay off substantial indebtedness and 
have money left over for retirement is higher in each successive land class. 

** Full-time farms were defined as having 12 or more months of male time available for 
arm work. 

Source: Howard E. Conklin, “Differences in Employment and Farming Among the Land 
Classes in Chemung and Monroe Counties,” Farm Economics, Cornell University No. 167, 
March, 1949, p. 4331. 


A study of rural holdings* was conducted in 1948 in the Township 
of Dryden in central New York.® There are no large cities in this area 
but there are a number of places where urban employment is available. 
Full-time commercial farms made up only 18 per cent of the total rural 
holdings and 49 per cent were classified as rural residences (Table 2). 
Fifty years ago this area was predominantly in agriculture; in 1948, 


TABLE 2. CLASSIFICATION OF RuRAL Town or DrypEn, 
Tompkins County, New York, 1948 


Number of Percentage 
Holdings _of total 
Farms (200 or more work units** on farm work) 129 18 
Other Farms (hired men, partners and the like) 34 5 
Small Farms (30 to 199 work units on farm work) 131 18 
Rural Residences (less than 30 works units on farm work) 863 49 
Other Holdings (summer homes, vacant houses and the like) 81 10 
Total Rural Holdings 738 100 


* A rural holding as defined is an open country house and the land used with it. 

** A work unit is the average amount of work accomplished by a man in 10 hours. 

Source: S. W. Warren and J. L. McGurk, “Rural Holdings in Dryden,” A. E. 689, Depart- 
ment of Agricultural Economics, Cornell University, July, 1949. 


*A rural holding as defined in this study is an open country house and the land 
used with it. 


*S. W. Warren and J. L. McGurk, “Rural Holdings in Dryden,” A. E. 689, De- 
partment of Agricultural Economics, Cornell University, July, 1949. 
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rural resident holdings made up one-fifth of the total acreage in the 
township.® 
The authors of this study concluded that: 


“This condition represents a normal and usually desirable adjustment to 
changing economic conditions. The automobile and improved roads have made 
it possible for large numbers of people to live in the open country and work 
in cities and villages. Much of the agricultural land in the Northeast which 
formerly afforded a living for its operators is no longer profitable to farm, 
Each improvement in farm machinery and agricultural practices has been of 
greater help to farmers on good Jand than to those who sie farms with some 
— disadvantage such as rough topography or poorly drained soils. When 
arms with these disadvantages are sold, the buyer is often someone who 
wishes to live in the country but work in the city, A little farming may be done 
but it is usually not the main source of income. Changes in the make-up of 
our rural population in the Town of Dryden are occurring to a greater or lesser 
degree throughout the whole Northeast.”? 


Data collected in the central plain region of New York State in 1954 
indicate that the farm segment of the rural population in that area has 
now decreased to one out of four open country residences.® (The central 
plain region occupies approximately 2,000,000 acres of the medium-t- 
high lime belt of New York State, lying between Buffalo and Syracuse.) 
Table 3 summarizes the complete enumeration of all open country 
dwellings in a 10 per cent random road segment sample used in this 
study.® Of the 2,532 occupied dwellings enumerated, 24 per cent were 
headquarters of full-time farms, 10.5 per cent were part-time farm head- 
quarters and the remainder were rural residences. 


TABLE 3. Summary oF Recorps TAKEN IN THE FarM MANAGEMENT STUDY 
OF THE CENTRAL PLAIN OF NEw York State, 1954 


Class Number of Records Per cent of Total 
Full-time commercial farms 633 24 
Part-time farms 267 11 
Rural residences 1,632 65 
Total 2 , 532 100 


Source: K. C. Nobe, “An Improved Segmented Sampling System for Farm Management 
Surveys,” Unpublished M. S. thesis, Cornell University, 1954. 


* Ibid. 

* Ibid. 

*K. C. Nobe, “An Improved Segmented Sampling System for Farm Management 
Surveys,” Unpublished M.S. Thesis, Cornell University, September, 1954. 

* All roads within the central plain region were divided into segments containing 
approximately five farms each. Nonfarm dwellings per segment were not held con- 
stant. One hundred fifty road segments were chosen at random out of a universe total 
of 1,470 segments. 
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The use of farms as places of residence by people who earn their main 
source of income from urban occupations has a definite influence on 
farm land values. Corty in a 1954 tax study in 15 New York townships 
noted that farms are assessed higher than rural residences.'® The author 
found that farms were being assessed at 40 per cent of the owner's esti- 
mates of their probable sale value and rural residences at 25 per cent. Corty 
suggests that a major reason for this difference in assessment rates is 
that rural residences have become more numerous and have increased in 
value at a faster rate than farms used for farming purposes, but since 
assessment rolls are copied from year to year, the necessary adjustment 
has not yet been made."* Many farmers are not able to compete in the 
real estate market with nonfarm buyers who are buying farm properties 
primarily as a residence and farming only as a secondary source of 
income. 

A recent economic land classification study in St. Lawrence county, 
New York has pinpointed several local areas in which the rural popula- 
tion is made up almost entirely of part-time farmers and rural residents, 


Taste 4, NuMBERS OF FULL-TIME CoMMERCIAL Farmers, PART-TIME AND SUBSISTENCE 
FARMERS, AND RuRAL RESIDENTS IN Eacu Lanp Cuass, 
St. LawrENcE County, New York, 1955! 


Land Full-Time Com- we Rural All 
Class mercial Farmers Siebedies Residents Types 
I 48 240 180 468 
II 264 612 300 1,176 
II-X 12 24 0 36 
144 96 132 372 
lI 780 480 336 1,596 
228 132 132 492 
IV-Y 168 36 12 216 
IV 924 264 360 1,548 
IV-X 1382 60 84 276 
V 70 0 36 106 
VI 50 24 12 86 
All farms 2,820 1,968 1,584 6,372 
Per cent 44 $1 25 100 


‘The land classes referred to in this table represent land areas made up of groups of farms 
among which there are major differences in the capacity to produce income. The percentage 
of farmers who can make a reasonably comfortable living, pay off substantial indebtedness and 
have money left over for retirement is higher in each successive land class. 

Source: K. C. Nobe and K. H. Thomas, “An Appraisal of Farming Areas in St. Lawrence 
ate New York,” A.E. 1054, Department of Agricultural Economics, Cornell University, 


_ “¥F. L, Corty, “Comparative Levels of Assessment for Farms and Rural Residences 
in 15 New York Towns, 1954,” A. E. 996, Department of Agricultural Economics, 
July, 1955. 

Ibid. 
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living on places which were almost all full-time farms a generation ago,” 
In this study a systematic road sample was used which involved a per. 
sonal interview with every twelfth household in the open country areas 
of the county. It was found that 44 per cent of the families interviewed 
were full-time farmers (Table 4). Only four out of 10 rural families in 
St. Lawrence county are still engaged in full-time farming. Yet, this area 
has long been considered one of the most rural in New York State, 


Problems Associated With Urbanization 


The rapid changes that have taken place recently in open country 
areas pose major problems. Population components are very heteroge- 
neous and various conflict lines are already forming. Newer residents fre- 
quently demand more public services than the older residents think 
necessary. Numerous disputes have arisen regarding assessment and 
taxing procedures. Fluctuations in industrial and commercial activity 
now have a great effect upon the economic status of the open country 
residents. 

A number of questions present themselves. How should the settlement 
pattern be determined in areas where land no longer provides the major 
source of income? Should people be allowed to live any place they wish 
and demand that roads, schools and public utilities be provided for 
them? Should the tax burden in such cases be shifted from the land to 
the houses, inasmuch as settlement and not land use occasions the high 
cost of public service? 

Can part-time farming provide insurance against possible future un- 
employment for industrially employed workers? Are agricultural margins 
under full-time and part-time farming coincident? Should technical 
assistance and service agencies for part-time farmers be supplied by 
agricultural extension or industry? How should the tax burden be 
divided between full-time farmers and nonfarmers or part-time farmers? 

The problems raised by the questions above are rapidly becoming 
significant at a national level. Open country and the city have become 
interdependent. The introduction into rural areas of a significant number 
of nonfarming people and the use of the farm home as a place of resi- 
dence for family members who work in urban centers, creates problems 
of accommodation and assimilation not previously encountered. Urban 
and rural can no longer be separated; such distinctions are rapidly being 
eliminated except for specific occupations. “The traditional relationships 
between rural and urban areas are being modified in many ways under 
the influence of improved transportation. No longer can a sharp line be 


* K. C. Nobe and K. H. Thomas, “An Appraisal of Farming Areas in St. Lawrence 
County, New York,” A. E. 1054, Department of Agricultural Economics, Cornell 
University, December, 1957. 
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drawn between the country and the city, and the problems of each 
be considered separately.” 


Alternative Approaches to the Problems 


The open country has become a new kind of community. We can no 
longer call it strictly rural; its components are too heterogeneous, With- 
out guidance, such heterogeneity can only result in further conflict and 
disharmony. The basic causes of conflict are of a sociological. and eco- 
nomic nature. There is a fundamental difference in attitudes between the 
farmer and the urban worker. Antagonism between these two factions 
can best be explained as due to a lack of mutual understanding. Several 
alternative approaches, some of which are only partially applicable, can 
be made toward eliminating this barrier to peaceful coexistence. 


Basic Research and Technical Assistance 


We need to know the kind of aid farm and nonfarm open country 
residents want and can use. We need to know the various components of 
this population, how they can be reached and in what form information 
should be supplied. Communication channels to the farmer have long 
been open, but they are not always applicable to the nonfarm group, nor 
is farmer-oriented data of much value to them. 

Many nonfarm families have much to learn before they can achieve 
the goal of successful country living. Some, for example, wish to farm. 
They are often unaware of the complexities of modern-day agriculture 
and its increasing capital requirements, and they often go ahead without 
adequate preparation. Some people who thought they were making a 
profit on a part-time farming basis may find too late that they cannot 
make the grade on a full-time basis. Many others are carrying on a 
part-time enterprise, who, if they could see it in perspective, would 
abandon the project as unprofitable. Others are not aware of property 
developments such as reforestation, a fish pond and the like, to make 
country living much more enjoyable. Such families are suddenly faced 
with countless decisions to make with no prior experience to guide them. 
Properly directed extension activities can be of service to this nonfarm 
group. 

Farmers too, have much to learn in such a new kind of community. 
Now outnumbered at home, they must learn to cooperate with the 
majority or find themselves outvoted on such basic issues as taxation, 
public utilities and the like. 

Research and education cannot become an end within themselves but 


“H. E. Conklin, “The Rural-Urban Economy of the Elmira-Corning Region,” 
Journal of Land and Public Utility Economics, Vol. XX, No. 1, February 1944, 
pp. 3-19, 
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rather can serve as means by which both nonfarm and farm groups can 
meet on common ground. Adequate information is a first prerequisite to 
constructive collective action. 


Rural Zoning as a Tool 


Rural zoning is a device for the application of the police power of 
government to control land use. It has already been used in several areas 
of the country to regulate farming, grazing, forestry and the settlement 
pattern associated with these or other uses. The first rural zoning ordi- 
nance was passed in Wisconsin in 1933; by 1942, there were 34 counties 
in four states with standing rural zoning ordinances. 

Rural zoning, in order to be effective and useful, depends upon: 1) 
active local interest, 2) the possibility for making clear-cut differentia- 
tions among alternative uses, and 8) opportunity for using simple regu- 
lations to accomplish desired goals. Rural zoning can provide a means for 
guiding settlement into agricultural areas and increase the efficiency 
with which public utilities can be supplied. It cannot, however, elimi- 
nate nonconforming land uses established prior to their natural cessa- 
tion. 

The feasibility of rural zoning in New York State is modified by 
three major factors: 1) a large nonfarm element in the open country is 
already established, especially in the poorer agricultural land areas, 2) 
a highly intermingled pattern of good and poor land, and 8) a liberal 
system of state aids to local governments. 

Rural zoning in a modified form may be more actively attempted in 
the future. Local leaders in some counties, quite on their own, have 
indicated an interest in something that would prevent people from 
living in remote localities and asking for road improvements, snow 
removal and school bus services. Modifications of zoning may become 
useful tools in dealing with some urbanization problems, especially in 
those areas where such a movement has not yet gained momentum. 


A Grass Roots Approach 


It is encouarging to note that in some instances the farmers themselves 
are making the initial moves toward solving the mutual problems which 
they share with the nonfarm group. A concrete movement of this kind is 
underway in Broome county, New York. Here in an area of approximately 
700 square miles is a concentration of over 200,000 people. Of this 
group about five per cent are farmers, 15 per cent are nonfarm rural 
residents and the remaining 80 per cent are living primarily in the 
Triple Cities** in the county’s southwestern corner. 

Broome county farmers are outnumbered three to one in the open 


* Binghamton, Johnson City and Endicott, New York. 
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country areas. They are faced with the problem of utilizing a land 
resource, 63 per cent of which is not suited to full-time commercial 
farming."® Yet from this group of farmers came a bona fide request for 
aid in improving ways in which this 63 per cent of the land resource 
could be better used. They wanted to pioneer a program designed to 
test if, as a County Extension Service, they could make any contribu- 
tion to solving the problems of open country residents in this area. This 

e of collective action had its beginning in Broome county in 1910 
when the first Farm Bureau Extension group in the United States was 
organized there. 

A 1946 Broome County Rural Policy Committee report included 
recommendations for further study of alternative uses for land in the 
county unsuited to full-time commercial farming. This led to research 
conducted by the New York State Colleges of Agriculture and of 
Forestry, the State Conservation Department and the Broome County 
Planning Board. The Land-Use Planning Committee of Broome County 
prepared a report based on combined research.* On the basis of recom- 
mendations by the Land-Use Planning Committee, a special land-use 
extension effort, directed primarily at nonfarm rural residents, was 
organized. The organization of this project was completed in 1954, and 
an assistant county agricultural agent was employed to do the educa- 
tional work in this program. 


Summary and Conclusions 


The migration to the country is not just a passing fancy. It is time 
to recognize, and attempt to surmount, the many economic and sociologi- 
cal problems that accompany this trend. If there is a basis for believing 
that through this movement, our population will more or less stabilize 
itself locationally, then there is every reason for an attempt to guide and 
to some extent direct this movement. 

The first great migration—the move from East to West—resulted in 
much unwise agricultural development, exploitation and waste. It cre- 
ated indirectly many of the improper land uses with which our nation 
is still struggling. The subsequent migration to the cities also went 
unguided and finally resulted in the numerous problems of city man- 
agement with which our city fathers are faced today. Limited expansion 
facilities, traffic congestion and housing relocation projects are only some 
of the problems they face. 

With these examples before us, it appears that an attempt should 


*]. K. Pasto and H. E. Conklin, An Economic Classification of Rural Land, Broome 
County, New York, Cornell Economic Land Classification Leaflet 1, Cornell Univer- 
sity, October, 1949. 

“Land Use Sub-Committee of the Broome County Rural Policy Committee, “The 
Land of the Future,” Binghamton, New York, 1952. 
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be made to plot this current movement of people and to instill some 
degree of intelligent guidance into the trend. It is not suggested that 
cities will find themselves decentralized and demobilized of their hea 
industries or that full-time commercial farming will be abandoned, To 
assume, on the other hand, that neither of these segments will be furthe; 
influenced by the rural urbanization process would be unrealistic. 

Part-time farming will have a definite place in the rural economy 
of many areas. Part-time farming, no matter how much we may dislike 
the term, can set the pattern by which a new type of country living- 
semi-rural and semi-urban in nature—can be developed on a relatively 
large scale. In other areas which are sparsely settled and moving out of 
agriculture, rural zoning may be the answer to developing a wise settle. 
ment pattern. 

Areas already heavily settled by nonfarm residents will have to deal 
squarely with existing situations. Further confusion can often be pre- 
vented by collective action. The Broome county venture represents a 
concrete attempt to deal with reality in such a situation. The results of 
this effort will bear watching. Recognition and acceptance of such a 
program beyond the Broome county level will necessitate a clear compre- 
hension of the existing relationship between rural and urban economy. 
It will demand an expanded program of united efforts by interested 


parties, guided by a comprehension of the cost and utility of united 


concentrated effort. 


Since the: trend of open country urbanization can be expected to | 


continue at an even greater pace in the future, it is important to recog- 
nize the problems brought about by this movement. The economic 
atmosphere of such a movement is primarily directed toward nonagricul- 
tural interests but exists within the range of agriculturally established 
institutions. Promoting a mutual understanding among the components 
of the open country appears to be the most desirable method of dealing 
with this phenomenon. 
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EDUCATIONAL REQUIREMENTS FOR EXTENSION WORKERS 
WITH SUGGESTIONS ON IN-SERVICE TRAINING 


Haroip Love! 
University of Houston 


The Management Era 


ERTAIN trends in agriculture indicate important changes are faced 

by farm operators in the next decade. These changes make an 
inquiry into possible new educational requirements for extension workers 
appropriate. 

The challenge to farm operators and extension workers stems from at 
least four important trends in agricultural production: first, increasing 
capital requirements per farm and per worker; second, increasing farm 
size with companion implications of greater mechanization, specialization 
and declining number of farm families and farm workers. In the years 
ahead successful farm operators will need management skill and operat- 
ing capital in amounts that dwarf both present and historical requirements 
for these factors. To “know why” may be even more important than to 
“know how” for survival and growth of the farm firm during the next 10 
years. For example, during the 10 year period 1948-1957, capital invest- 
ment per worker has increased 66 per cent; farm size has increased by 
5 to 17 per cent in the 10 census regions, In this same period the num- 
ber of workers on farms declined 24 per cent; conversely, output per farm 
worker increased nearly 33 per cent. Third, rapid expansion of other 
segments of the nation’s economy is providing increased competitive 
demand for the capital, labor and management skill used in agriculture. 


TasLe 1. TANGIBLE Assets, PopuLATION AND Net Income, Farm As 
A PERCENTAGE OF ToTaL UNITED States 1946-1955? 


Fa opulatio Net income of farm 
Farm assets as a rm population ' 


Year as a percentage population as a 
percentage of total of total percentage of national 
Per Cent Per Cent Per Cent 
1946 20.3 18.7 12.7 
1950 | 16.5 9.4 
1955 15.4 13.4 6.6 


‘This paper has benefited from the suggestions and criticisms from Paul W. Griffith 
and John Schnittker, Kansas State College; G. G. Gibson, John E. Hutchison and 
W. N. Williamson, Texas A and M College; J. W. Burch and F. E. Rogers, University 
| of Missouri; David W. Brown, University of Tennessee, and W. Robert Parks, Uni- 

versity of Wisconsin. Errors of fact, judgment or logic are, of course, the responsibility 
of the author alone. 

*Adapted from Table 112, 1957 Agricultural Outlook Charts, United States De- 
partment of Agriculture, Washington, D, C., November 1956. 
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Capital investment in agriculture may double during the next 20 years in 
absolute terms; but the relative size of agriculture in our nation’s econom 
is likely to decline. An example of this trend is illustrated in Table 1. 
This evidence is further supported by a measurement of consumer 
demand in the recent “agribusiness” approach: 
Consumer purchase of agribusiness items in per cent of total U. S. expendi. 


tures of personal consumption, 1947, 44.2 per cent; 1954, 40 per cent; 
agribusiness labor force as a per cent of civilian labor force 1947, 41; 1954, 373 


The fourth trend is the increasing number of part-time farmers. Part-time 
farm families are concentrated in areas adjacent to great industrial 
centers, but to some degree the increase can be observed in nearly every 
county. From the extension worker's viewpoint, building and timing an 
effective educational program for the part-time farm operator and his 
family is quite different from work with full-time commercial farm 
operators. 

In “the management era” the premium on this skill will reach a new 
high by reason of the principle of increasing risk. This principle is well 
stated by Hicks: 


As the planned size of the firm increases, the possible losses become steadily 
greater; and people will become less and less willing to expose themselves to 
the chance of such losses.* 


Thus as farm operators handle increasing quantities of capital and 
land, the possible range of outcomes in the form of large profits or large 
losses expands rapidly. For example, if the earning rate on a certain opera- 
tion is expected to be 20 per cent, but could also result in a 20 per cent 
loss, then the range of possible outcomes with an investment of $10,000 
would be $4,000. If $40,000 were invested, the possible range of outcome 
is $16,000. Hence, when interest on borrowed capital is taken into account, 
the size of the possible loss is always larger than that of the possible gain; 
and a low equity could be entirely used up as risk increases.° 

The management problem in farming has been taken into account in 
many recent research studies including budgeting and linear programming 
investigations in Iowa, North Carolina, Illinois and other states. In these 
studies two or more levels of management have been applied to given 
resources. Superior management has been identified with higher output 
per unit of input. The resulting incomes show important differences 


* John H. Davis and Ray A. Goldberg, A Concept of Agribusiness, Boston: Harvard 
University, 1957, pp. 8-11. 

‘J. R. Hicks, Value and Capital, London: Oxford University Press, 1948, p. 199. 

*Earl O. Heady, Economics of Agricultural Production and Resource Use, New 
York: Prentice Hall, 1952, pp. 539-545. Also M. Kalechi, Essays in the Theory of 
Economic Fluctuations, London: Allen & Unwin, 1939, pp. 95-106, and J. Steindl, 
“On Risk,” Oxford Economic Papers, No. 7, pp. 21-45. 
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attributable to management when operating capital reaches or exceeds the 
$3000 to $10,000 range. 

What is to be the role of extension education in this prospective en- 
vironment? As previously suggested by Heady and others, a shift in 
emphasis in land grant college work is occurring.’ Such shifts are neces- 
sary to keep pace with agricultural adjustments caused by a growing 
economy. Land grant colleges are shifting more educational resources 
toward the relevant goal of interrelationships of agriculture with the 
rest of the economy. While improvement of biological and physical tech- 
niques continues to be important, it is hampered by overproduc- 
tion in agriculture. The American consumer is saying through his standard 
of values and through the lower values he attaches to farm products and 
incomes that he wants less food relative to other products and that he 
wishes resources transferred from agriculture to other industries. While 
development of new techniques is necessary and must be continued, the 
educational emphasis needs to be shifted to aid agricultural adjustments 
in line with the trend in national economic growth. Such adjustments ulti- 
mately benefit those remaining in agriculture as well as those transferred. 
This shift toward broader objectives necessitates higher educational stand- 
ards and more rigorous training for all extension workers. This paper will 
focus on undergraduate and inservice training for county extension per- 
sonnel, 


Objectives in Extension Education 


Initially, the most widely held objective of extension workers was to 
increase farmer's net income and improve the level of living for farm 
people. Work toward this objective was initiated by teaching and 
demonstrating new and better production methods. But when followed 
to its conclusion, this method may not maximize income to producers of 
primary and secondary agricultural products, Increasing production skills 
without compensating adjustments have probably led to lower income for 
agriculture because of low income and price elasticities for most farm 
products. Thus, the benefits of greater and more efficient production give 
atemporary advantage to the innovators or first users of an improved tech- 
nique but permanent benefits finally accrue to the public generally. Ex- 
tension work is a public educational program supported by all taxpayers. 
Therefore, adjustment to the changing position of agriculture in our 
national economy is important for continued strength and vitality in 
extension work of the land grant colleges. The need for change in educa- 
tional emphasis to a larger base exists even in the most rural counties. 


‘Earl O, Heady, “Adaptation of Extension Education and Auxiliary Aids to the 
Basic Economic Problem of Agriculture,” Journal of Farm Economics, Vol. 39, 
February, 1957, 
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Significantly too, legislative influence follows in some degree the human 
and financial resources of the various segments of our economy. Some 
observers now see less strength and unity in the “farm bloc” toda 
than was apparent a decade ago. Could this observation parallel the 
decline of farm population and the rapid growth of the nonfarm popula. 
tion? Rural people are still a hugely overrepresented minority. However, 
farmers are apparently losing political power. In all state-wide elections 
(i.e. for Governor, U. S. Senator, President) the rural vote has become 
less and less significant. Also the number of strictly urban Congressmen 
has shown rapid increase in the last two decades. Over the long pull the 
loss in farm population must result in some decrease of farmer political 
power. Our declining agricultural population is normal in a nation whose 
industrial economy is growing. If extension workers cling to the older 
and specific objective of technology in their educational work, are they 
narrowing the market demand for their services? 

In an age when conformity is a byword it is refreshing to note that 
each state approaches the objectives of extension work with a slightly 
different emphasis on what is most important and how the work should be 
executed. While this varied approach is sometimes disconcerting, it per- 
mits the creative academic freedom of choice so necessary in education. 
Anyone who deals with extension objectives and educational requirements 
for extension workers considers not only the world of science and research 
but also ventures into both the imaginative and the symbolic. This is 
necessarily so because as liaison personnel for the land grant colleges, 
extension workers must: (1) Understand the findings of research and their 
significance, and (2) transmit such findings to rural and urban families in 
attractive meaningful terms. Effective extension workers need to possess: 
(1) A high level of academic accomplishment and (2) the appealing quali- 
ties of showmanship. For example, advertising, radio and television indus- 
tries have suggested that approximately 90 per cent of the buyer’s interest 
is motivated by emotional appeal and less than 10 per cent by facts, In 
no way does this low percentage detract from the importance of facts, for 
in the final analysis sustained performance and repeated requests for 
assistance are based on the solid foundation of improved technology and 
new research findings. 


New Methods and a New Objective 


New teaching methods which extension workers might elect retain 
the traditional emphasis on the individual and the family as the basic 
units of our society but go beyond the stage of teaching technology or 
“know how” into the “know why” part of our changing environment. In 
this “know why” stage, the extension workers’ knowledge must be 
broadened to better assist the increasing number of part-time farmers 
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with management decisions. The growing part-time farmer group includes 
those just entering agriculture, those in the transition period moving 
toward nonagricultural work, and many urban people who have farming 
interests. Greater attention to the critical decision problems of the “transi- 
tion and part-time groups” will enlarge the extension workers’ opportuni- 
ties for service. 

The new extension objective is to help those individuals, families and 
communities with agricultural interests to make the adjustments required 
by the obvious trend in national economic growth. 

County extension workers need to provide farm families with informa- 
tion regarding opportunities in nonagricultural fields as well as informa- 
tion on technical agriculture. Such information would assist in the normal 
transfer of labor resources out of agriculture and render valuable service 
to other segments of the economy. Under this objective, extension will 
assume a co-ordinating role with many kinds of businesses closely associ- 
ated with agriculture. In line with present trends and with this larger 
objective, county extension workers need a different type of training than 
was necessary under the original objective. 

What is the present status of undergraduate training and competency 
of county extension workers? Most county extension workers have ob- 
tained college degrees in a technical field other than the social sciences or 
business administration. Therefore, beyond the limits of technical training, 
their competence in assisting families with management and decision 
making problems is limited to their own native ability, practical ex- 
perience and observation. For many in this group, improvement will be 
acquired only through enlarged in-service training opportunities and 
practice, 

For example, farm and home planning (or development) is one of the 
most all-inclusive tools in the county extension worker’s kit. Such planning 
brings into focus the family’s conflicting demands for the use of a 
limited resource (such as capital) between farm production and family 
living standards. Resolving these conflicts requires intimate knowledge of 
farm production methods and a working knowledge of the concept of 
opportunity costs. County workers who have had little training in eco- 
nomics and financial management may be unable to provide the desired 
assistance, While farm and home planning is a process used in some form 
by all farm families, its selection as an educational method by extension 
agents is of greatest importance for (1) those just entering farming as a 
business, (2) those who are shifting part or all of their resources into 
nonfarm activities, and (3) commercial producers who need to greatly 
improve their present use of resources. For both (1) and (2) groups, the 
planning process will aid in determination of production possibilities and 
income from farming; with this information they are in a position to make 
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rational choices between farming and other job opportunities. For the (3) 
group, the process includes: (a) Estimating of maximum production poss. 
bilities; and (b) locating and improving weak spots in present production, 
management and marketing operations. 

Extension agents who use farm and home planning will find in-service 
training in counseling skill increasingly valuable when they are faced 
with conflicting objectives within the family. Counseling skill will also 
have wide application in work with committees and county planning 
groups in “program projection.” 

As an educational tool, farm and home planning is not widely employed 
by extension workers. A few counties in most states have accomplished 
excellent results; but, in spite of increased appropriations and administra. 
tive pressure for greater volume, the over-all pattern state by state is 
spotted. Perhaps the more important explanations for this spotting are: (1) 
Lack of background as undergraduates or lack of in-service training on 
this method for extension workers; (2) difficulty in finding couples where 
the husband and wife were both willing to participate wholeheartedly; 
(3) in the less well-developed agricultural areas, the acquisition of basic 
knowledge of production and marketing methods and consumption 
alternatives is the most critical management problem. The crux of farm 
and home planning is management skill and decision making. The knowl- 
edge and counseling techniques necessary for successful application of 
farm and home planning require some natural ability, but formal train- 
ing plus practice and experience are also helpful. 

If extension services are to maintain or improve their present competi- 
tive position as an educational organization, the undergraduate educa- 
tional requirements for county personnel need progressive upward re- 
vision. In-service training in fields other than production technology will 
become more important. 

What about the “in-take” of county extension workers? Eligibility com- 
mittees and district agents who pass on applicants for county extension 
workers have a difficult task. The rapid annual turnover of county ex- 
tension workers (about 9 to 11 per cent for county agents and 16 to 
19 per cent for home economics agents annually) makes a backlog of 
eligible applicants desirable. One facet of their selection problem is 
illustrated by the following: 


“In connection with its draft deferment program, the Army has had the 
Educational Testing Service administer a series of nation-wide scholastic apti- 
tude tests to undergraduates, and the by-product of this has been a brutally 
objective index of the caliber of students in different fields and in different 
institutions. 

“Here are the percentages of 339,000 students tested in 1951 who got 
passing score of 70 or more: In first place were students majoring in engineet- 
ing (68 per cent passed); next, those in the physical sciences and mathematics 
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(64 per cent); biological sciences (59 per cent); social sciences (57 per cent); 
humanities (52 per cent); general arts (48 per cent); business and commerce 
(42 per cent); agriculture (37 per cent); education (27 per cent). Relative rank- 
ings have not changed materially since 1951. The high scores of men majoring 
in the sciences would seem to indicate that while fewer people are interested 
in basic science these days, those who are come from the top layer.”” 


The low rank of students in agriculture intensifies the employer com- 
etition for outstanding ability, making a strong in-service training pro- 
am for extension workers increasingly important. 

Admittedly, a few undergraduates definitely attempt to prepare them- 
selves for extension work, but this number is estimated to be less than 
% per cent of all applicants. This is not surprising because in 1956 
oly 10 land grant colleges offered an undergraduate major in extension 
education for agricultural students and only 14 for home economics stu- 
dents,* Many land grant colleges do not offer curricula for extension work 
asa major because: (1) Extension directors cannot guarantee placement 
of those who might enroll. (2) Apparently extension administrators prefer 
to fellow the example of business and industry in hiring the trained 
technologist and retraining for the position at hand. (3) The broad general 
nature of extension work cuts across several vigorously maintained dis- 
ciplines of learning and science. Most instructors, department heads and 
deans are jealously proud of their own particular field and of their stu- 
dents and encourage specialization. (4) Even at the beginning of the 
junior year many college students are uncertain regarding a chosen 
vocation; hence, there exists insufficient demand from students for a cur- 
ticulum preparatory for extension work. Additionally, there exists no 
strong recruitment program for extension personnel at the high school 
level in most states. 

If the foregoing is a fair appraisal of undergraduate training received 
by most county extension workers, then technology or “know how” is 
still receiving major emphasis, Thus, undergraduate training received by 
extension workers is not always in harmony with extension objectives. 
In the future, extension opportunities for service to individuals and 
families will be more frequent outside of agriculture or in part-time 
agriculture than in full-time commercial farm production. For each boy 
or girl remaining on the farm, about three farm-reared boys and girls are 
inding brighter employment opportunities in nonagricultural vocations. 
Hence, another important question may be posed: Does the county ex- 


"William H. Whyte, The Organization Man, New York: Simon and Schuster, 1956, 
pp. 83-84, Also Dael Wolfe and Toby Oxtoby, “Distribution of Ability of Students 
Specializing in Different Fields,” Science, September 26, 1952, pp. 311-814. 

"Report of programs in extension education for professional extension workers 
1956, ERST-39 (2-57) Extension Training Branch, Division of Extension Research 
and Training, Federal Extension Service, U.S.D.A. 
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tension worker have any educational responsibility for guiding the three 
youths who are leaving agriculture? Such a role would be new for mog 
county workers. The caliber of such guidance could be just as important 
to the future of extension work as it is to those who are on the receiving 
end. Political implications are evident. 

If the larger objective of extension is to help individuals, families and 
communities to make the adjustments required by the trend in nationg| 
economic growth, what are the appropriate basic subjects for unde. 
graduate and in-service training of county extension personnel? The re. 
mainder of this paper will (1) suggest important alternatives for the 
framework of an undergraduate curriculum for students interested in 
extension work, and (2) outline conditions for in-service training, 


Undergraduate Curriculum for County Extension Workers 


In this age of abundance it is in the public interest that the effective 
county extension worker must first be a good generalist rather than a 
specialist in one segment of technology. The good generalist is keenly 
aware of the nature of his environment and the changes occurring within 
it. Being a good generalist requires more than superficial learning. In 
the past, extension administrators and businessmen alike have placed 
their trust in technical training because it is rigorous and causes the 
student to stretch and extend himself to the utmost. Thus, did the leam- 
ing process cause more growth than the actual technology learned. Parts 
of the latter become out of date in a relatively short period anyway. It 
is the fundamental principles acquired and the drive to obtain them that 
remain of permanent value to the student. In the last five years, the 
number of businessmen making speeches bewailing overspecialization 
has increased. So did the demand for specialists. Thus, businessmen have 
talked one way and acted another. But in extension, county workers 
depend on specialists in agriculture, engineering and home economics for 
specific in-service training and assistance to keep up-to-date with the 
technology needed for solution of current local problems. If the chief 
role of the extension specialists is agent training on an in-service basis, 
then undergraduate training of county extension workers in line with the 
broad field of their future work should be helpful. 

A curriculum which gives the agricultural student rigorous training 
and at the same time a flexibility not found strictly in technical agricultute 
would include the following courses as a basic framework for the first two 
years: mathematics of finance, college algebra, introductory courses in 
general and organic chemistry, written composition and the communica- 
tion skills including journalism and public speaking, introductory courses 
in botany, plant pathology, and entomology. In the last two years at 
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least one survey course and one or more intensive courses in each of the 
following is recommended: political science, psychology, rural sociology, 
satistical methods, business administration and financial management 
ad production or consumption economics. Black has suggested a six 
hour course in which general economics and agricultural economics are 
interwoven.° 

While exhaustive completeness is not represented in the above list, 
sme of the reasoning supporting the selection is justified. In political 
science emphasis should be given to the origin and development of the 
democratic process because the theory of democracy is both the philo- 
sophical and operational basis of extension work. Like democracy itself, 
atension work is founded upon the principle that the individual has 
imate worth and great potential. The extension idea of helping the indi- 
vidual to help himself is a thoroughly democratic concept. The much 
revered idea of “grass roots” planning in extension’s “program projection” 
isan adaptation of the democratic process. The expressed need for rep- 
resentativeness on all sorts of committees and groups with which exten- 
sion works is another idea which is founded in the democratic theory and 
process, A knowledge of the requirements of democracy might be genu- 
inely useful to an extension worker in helping him to resist the temptation 
of working too exclusively with a few influential farmers. Extension 
workers are also the information arm of most of the action agencies. In 
this function both economics and political science training are helpful.?° 

In psychology emphasis should be on human behavior and methods of 
influencing it. In rural sociology the study of population movement, 
job opportunities and requirements in nonagricultural fields, as well 
as how to get ideas accepted, give background for work with families 
who are leaving the farm and those engaged in or considering part-time 
farming. 

Business administration and financial management courses should fill 
in broad gaps where many of today’s extension workers find themselves 
inadequately trained. The basic elements of statistics or statistical meth- 
ods are a prerequisite for straight thinking in present day management 
and for a better understanding of economics courses. Courses in eco- 
nomics have practical use for extension workers who assist individuals 
and families in deciding on their long term objectives as well as their 
ay to day decisions. 

The above curriculum is a radical departure from that taken by most 


"John D. Black, “Economics for Agricultural Students,” Journal of Farm Eco- 
nomics, Vol. 84, August, 1952. 

"In their original form many of the news releases offered by action agencies are 
heavily biased toward the agencies’ objectives and notably aie consideration of 
tther alternatives or individual effects on a particular farm or county. 


870 Haroitp C. Love 


present county extension workers. It is the author’s firm belief that if aj 
new applicants for county extension positions were required to complete 
undergraduate work similar to that above outlined, the extension seryicg 
would be better prepared to meet the challenge of a broader objective, 
Graduates would generally have enough alternative employment oppor. 
tunities to make “guaranteed placement” no problem for extension admin. 
istrators. However, the most important gain from broad and rigorous 
undergraduate training of county extension workers would be the greater 
probability of successful in-service training. Without such background, 
the burden placed on in-service training becomes intolerably large. It is 
simply too much to expect county extension workers to fill in the large 
gaps in their undergraduate training, keep abreast of current advances 
in technology, and hold a full-time position all at the same time. Full-time 
workers run out of hours necessary to assimilate and apply such a rigorous 
assignment. 


The Conditions for In-Service Training 


To help county extension workers keep pace with larger responsibilities 
in the future, district and state administrators have three courses of 
action. Ideally, all three should operate simultaneously. 


1. Raise the academic requirements annually to obtain new agents 
with broader and more rigorous undergraduate training. 

2. Conduct definite well-planned in-service training courses which 
fulfill two objectives: 

(a) To supplement undergraduate training in those areas where 
improvement will be most helpful, i.e., political science, eco- 
nomics, agricultural policy, psychology, communications, farm 
and home planning. 

(b) To keep county workers up to date on technological develop- 
ments. 

3. Encourage advanced study with financial incentives, leave privileges 
and scholarships; follow advanced training with recognition and 
advancement on a merit basis. The first course of action has already 
been discussed; the second and third are also important. 


That course of action designed to supplement and broaden under- 
graduate training could well begin in the district agent’s office with per- 
sonnel study and a summary of the social science, psychology, financial 
management, business administration and communication course defici- 
encies as judged by a standard acceptable for today’s requirements. 
Training courses that would correct these deficiencies for extension 
workers now on the job could then be planned and presented by qualified 
instructors either resident or extension. 
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In the third course of action, encouragement of advanced study, per- 
nal motivation must also be present. Such motivation must originate 
within the workers themselves. Education is and ever has been a very 

ssonal matter. Only if there exists a “felt need” can improvement take 
place. The lack of financial incentive is the most frequent reason given 
by extension workers for their failure to pursue advanced study. The 
adjustment of the work load to allow time for assimilation and application 
of advanced training is also important. 

Under the conditions of in-service training, useful knowledge or skill 
is usually acquired in small quantities. Hence, a concession of time in the 
form of reduced work load or actual time off the job for county workers 
contains insurance aspects; namely, a brief certain loss of time on the job 
in the hope of a large future gain. Sabbatical leave privileges even for one 
semester for county extension workers exist in very few states. With ade- 
quate leave privileges, financial incentive in the form of scholarships and 
a strong possibility of advancement, the number of county extension 
workers taking advanced training would presumably increase. 

Within the framework of the conditions outlined above, the following 
suggestions are offered for advanced training for all county extension 
personnel. 


First Choice: Opportunity for advanced study toward M.S. with the aid of 
fellowships and assistantships in addition to sabbatical leave privileges. The 
curriculum would include political science, rural sociology, agricultural policy, 
psychology, business administration, agricultural or consumption economics and 
communication techniques to augment and to strengthen undergraduate train- 
ing in the most effective manner. 

Second Choice: Opportunity, on the basis of full pay without affecting regular 
annual leave conditions, to enroll in summer school at colleges where the above 
— courses are offered with emphasis on the special needs of extension 
workers, 

Third Choice: A series of seminars covering in outline form those courses 
listed under the first choice plus assigned readings in agricultural policy and 
the origin of the democratic process. This series could be a part of the regular 
in-service training program in each state. Such seminars could be offered during 
district summer conferences and at other times when the work load and leave 
privileges of the personnel involved could be adjusted to complete the required 
study and outside reading. When the number of contact hours in such seminars 
equalled the standards of resident instruction, graduate credit should be given 
in the respective subjects. 


Summary and Conclusions 


Agriculture’s most pressing and difficult problems are economic and 
social rather than technological. They are connected with adjustment 
of agriculture to a growing industrial economy. 

This agricultural adjustment is characterized by four trends: (1) In- 
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creasing capital requirements per farm and per worker; (2) increasing 
farm size accompanied by specialization, mechanization and a declining 
farm population; (3) rapid expansion of other segments of the nation’s 
economy provides increasing competition for agriculture’s scarce capital, 
management skill and labor; and (4) an increasing number of part-time 
farmers. 

Such trends suggest the new extension objective is to help those indi. 
viduals, families and communities having agricultural interests to make 
the adjustments required by the trend in national economic growth. This 
means extension educational programs must include more of the “know 
why” of management. 

1, The rapid upgrading of educational requirements for extension spe. 
cialists and administrators that has occurred during the last decade 
should be duplicated at the county level. 

2. Broader and more rigorous undergraduate training in mathematics, 
statistics, the social sciences, business administration and political science 
is needed to help county extension workers keep pace with future respon- 
sibilities. 

3. Fewer than 13 per cent of the county extension workers in the United 
States pursue advanced study annually. Lack of financial incentive is the 
most frequent reason given. A second factor is that county extension 
workers in many states do not have sabbatical leave or other leave privi- 
leges accorded resident university personnel while obtaining advanced 
training. 

4, Extension administrators in every state are responsible for the 
pattern of undergraduate requirements and in-service training programs 
for county workers. However, state associations of county workers also 
have a fundamental obligation to offer counsel and to encourage active 
participation in professional improvement programs, 

5. Practical in-service training courses or seminars in the social sciences 
should be designed and presented to help county extension workers im- 
prove their skill in the “know why” area of management. 
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THE AGRICULTURAL EXEMPTION IN INTERSTATE TRUCKING* 


CELIA SPERLING 
Agricultural Marketing Service, USDA 


TATISTICS show that, year by year, more and more products of 

agriculture are being hauled by truck. The truck may belong to the 
famer himself, his neighbor, or a for-hire carrier. But, no matter who 
owns it, the truck is of great significance to the farmer, both in operating 
his farm and in disposing of his produce. Regulations pertaining to 
trucks, therefore, are of interest to the farmer as well as to economists 
dealing with farm problems. 

In 1935 legislation was passed bringing the interstate motor carrier 
industry under regulation by the Interstate Commerce Commission. The 
Motor Carrier Act of 1935, as this law was called, became Part II of the 
Interstate Commerce Act. 

Under the law, the Interstate Commerce Commission exercises two 
types of control over motor carriers: (1) Economic regulation—which 
includes contro] over who may engage in trucking, the routes or areas 
to be served, and the rates to be charged; (2) Safety regulation—which 
includes rules laid down by the Commission respecting qualifications and 
maximum hours of service of employees and safety of operation and 
equipment. 

Several different types of motor carriers were specifically exempt from 
economic regulation—among them, haulers of agricultural commodities. 
Itis this exemption granted agricultural haulers with which we concern 
ourselves here.t It has been the subject of controver almost from the 
time of its enactment. 

The “intent of Congress” at the time the law was passed has been 
invoked and variously interpreted to support the positions of different 
soups. It is our purpose here to set forth chronologically the history of 
the agricultural exemption in Congress and its interpretation by the 
Interstate Commerce Commission and the courts in leading cases so that 
the record may speak for itself. 

It would be well to examine the current language in Part II of the 


ne paper does not necessarily reflect the position of the U. S. Department of 
Agriculture, 

‘This subject is covered in greater detail in the U. S. Department of Agriculture’s 
Marketing Research Report No. 188, “The Agricultural Exemption in Interstate 
Tucking—A Legislative and Judicial History,” July 1957, by the same author. In the 
August 1955 issue of the Journal of Farm Economics, an article, “Agricultural Interest 
inthe Regulation of Truck Transportation,” by Guy Black, included a critique of the 
agricultural exemption. MRR 188 and the present article are not intended to express 
‘point of view, but rather to chronicle the exemption’s history. 
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Interstate Commerce Act dealing with the agricultural exemption before 
tracing its evolution. It comprises three subsections as follows; 


Sec. 203 


(b) Nothing in this part, except the provisions of section 204 relative tp 

qualifications and maximum hours of service employees and safety of 

operation or standards of equipment shall be construed to include . . , 
(4a) motor vehicles controlled and operated by any farmer when used jn 
the transportation of his agricultural (including horticultural) commodi. 
ties and products thereof, or in the transportation of supplies to his farm; 
or 
(5) motor vehicles controlled and operated by a cooperative association 
as defined in the Agricultural Marketing Act, approved June 15, 1999 
as amended, or by a federation of such cooperative associations, if such 
federation possesses no greater powers or purposes than cooperative 
associations so defined; or 
(6) motor vehicles used in carrying property —_—— of ordinary live. 
stock, fish oe shellfish), or agricultural (inclu ing horticultural) 
commodities (not including manufactured products thereof), if such motor 
vehicles are not used in carrying any other property, or passengers, for 
compensation; 


Let us now return to its origin. 


The Motor Carrier Act of 1935 


At the request of the Senate Committee on Interstate Commerce, the 
Coordinator of Transportation drafted a bill to regulate interstate trans- 
portation by motor carriers. This was S. 1629, introduced in the Senate 
in 1935. This bill made no specific reference to exemption of farmers 
or their produce from economic regulation. They were said to be within 
the following exemption: 


“(b) Nothing in this part shall be construed to include . . . nor, unless 
and to the extent that the Commission shall from time to time find that such 
application is necessary to carry out the policy of Congress enunciated in sec- 
tion 302, shall the provisions of this bill apply to: .. . 
(7) the casual or occasional transportation of persons or property in inter- 
state or foreign commerce for compensation a any person not regularly 
engaged in transportation by motor vehicle as his or its principal occup: 
tion or business.” 


Before reporting the bill out, the Senate Committee made this provision 
less restrictive by rewording it as follows:? 


“(7) the casual, [or] occasional or reciprocal transportation of [persons] 


passengers or property in interstate or foreign commerce for compensation by§ \ 
any person not [regularly] engaged in transportation by motor vehicle as [his§ jp, 


or its principal] a regular occupation or business.” 


* Words in brackets were deleted; those in italics were added. 
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Objections were raised to S. 1629 in a statement sent to Senator 
Wheeler (Chairman of the Senate Committee on Interstate Commerce) 
by several interested organizations.’ Their objections were chiefly that 
motor carriers would be subject to too stringent regulation by the Inter- 
tate Commerce Commission; that highway transportation would become 
less flexible and more costly; and that the small truckers who were 
‘eeping economic disaster from overtaking thousands of producers and 
shippers of agricultural and dairy products, livestock, and other basic 
commodities” would be “squeezed out.” 

When asked, on the floor of the Senate, whether these objections had 
heen taken care of in the bill, Senator Wheeler said:* 

“Mr. President, I will say to the Senator that I appreciate the fact 
that some of the farm organizations have filed protests against the bill. 
Mostly, however, they have been based on the theory that they were 
iraid the Interstate Commerce Commission was not going to regulate 
the buses and trucks as a separate institution; but we have exempted 
the casual or reciprocal transportation by the farmers from the operation 
of the bill should it become a law. In other words, any farmer who 
egages in casual trucking operations, say, from his farm to Des Moines, 
lowa, for the purpose of carrying his products and his neighbor's 
products, is within the exemption.” 

The only specific reference to exemption from economic regulation 
fr trucking of farm commodities or by farmers was this explanation by 
Senator Wheeler that Section 203(b)(7) was intended to cover it. 

The Senate passed the bill in this form, In the House, a subcommittee 
ifthe Committee on Interstate and Foreign Commerce had held extensive 
hearings and had drafted a bill which would have imposed only safety 
regulations on motor carriers. The full committee rejected this and used 
the Senate bill as its point of departure. The House Committee, before 
porting that bill out, added to it a more specific agricultural exemption: 


‘(8) motor vehicles used exclusively in carrying livestock or unprocessed 
wricultural products.” 


In the debate on the House floor the “intent of Congress” in incor- 
porting the agricultural exemption in the bill was expressed and further 
anendments to the exemption provisions were added. Thus, Representa- 
tve Gillette asked Representative Holmes, a proponent of the bill, what 


“American Farm Bureau Federation; National Dairy Union; American National 

livestock Association; National Association of Retail Druggists; The National Grange; 

National Cooperative Milk Producers’ Federation; National Wool Growers’ Associa- 

tn; American Assn. of Creamery Butter Manufacturers; American Ports Cotton 

impress and Warehouse Association. Congressional Record, Vol. 79, part 5, p. 5733. 
Congressional Record, Vol. 79, part 5, p. 5735. 


ive to 
aty of 
sed in 
modi. 
farm; 
jation 
1929, 

such 
erative 

live- 
tural) 
motor 
ars, for 


876 CELIA SPERLING 


the object was of providing an exemption for carriers of livestock excly. 
sively or of farm products exclusively. Mr. Holmes answered:5 

“The object [of the exemption] was to help the farmer and keep him 
out of any regulation whatsoever insofar as handling unprocessed 
agricultural products or livestock on the farm. As an individual owner he 
would be exempt anyway and would not come under the provision of 
the bill.” 

As Mr. Holmes pointed out, the bill already exempted from economic 
regulation all private trucking where the owner of the cargo was the 
owner or renter of the truck in which it was hauled. Mr. Holmes ex. 
plained why a carrier must haul agricultural products or livestock 
exclusively to qualify as an exempt carrier:° 

“The purpose of this exemption is that a man who may take a bag of 
beans or a bushel of potatoes or any other unprocessed agricultural com- 
modity and put it on his truck cannot get exemption from regulation 
and then go into the general trucking business in competition with his 
neighbor who has a legitimate permit to operate as a contract carrier.” 

Representative Jones, Chairman of the House Agriculture Committee, 
offered an amendment to exempt motor vehicles controlled and operated 
by cooperative associations. He explained that cooperatives haul for 
nonmembers, not to make money, but to reduce the marketing expenses 
of their members. This hauling, he said, also serves farmers temporarily 
in the community and tenants who might otherwise be left without 
transportation facilities.” 

Several members raised questions about the interpretation of “unproc- 
essed agricultural products.” As a result, Representative Pettengill, 
speaking for the Committee, proposed an amendment substituting for 
“unprocessed agricultural products” the words “agricultural commodities 
(not including manufactured products thereof).” 

The following discussion, which has been referred to many times 
since, gives an indication of the scope intended for the commodity exemp- 
tion by the Congress:® 

Mr. PETTENGILL. Mr. Chairman, we have heard a good deal of discus- 
sion this afternoon as to what is a processed agricultural product, whether 
that would include pasteurized milk or ginned cotton. It was not the 
intent of the committee that it should include those products. There- 
fore, to meet the views of many members we thought we would strike 
out the word “unprocessed” and make it apply only to manufactured 
products. 


* Congressional Record, Vol 79, part 11, p. 12212. 
*Tbid., p. 12212. 
Tbid., p. 12218. 
* Tbid., p. 12220. 
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Mr. WurrtincTon. In other words, under the amendment to the com- 
mittee amendment, cotton in bales and cottonseed transported from the 

imneries to the market or to a public warehouse would be exempt, 
whereas they might not be exempt if the language remained, because 
ginning is sometimes synonymous with processing. 

Mr. PETTENGILL. That is correct. 

Representative Bland offered an amendment to broaden the exemption 
to cover “fish, including shellfish.” It was accepted without discussion. 

Representative Whittington proposed and the House approved an 
amendment? “. . . to strike out that language that would give the Inter- 
state Commerce Commission power to nullify the exception which both 
the Committee of the Whole and this Committee here have approved 
in this bill. If that language . . . remains, then it will be possible for the 
Interstate Commerce Commission to nullify the exception that grants a 
privilege to the farmer, the occasional operator of a truck, to haul his 
produce to market. That is the purpose of the amendment; .. .” 

The Motor Carrier Act of 1935 (P.L. 255) became law on August 9, 
1985. It contained provisions for the exemption of agricultural haulers in 
the following form: 

Sec. 203 


(b) Nothing in this part, except the provisions of section 204 relative to 
qualifications and maximum hours of service of employees and safety of 
operation or standards of equipment shall be construed to include... 
(4a) motor vehicles controlled and operated by any farmer, and used in 
the transportation of his agricultural commodities and products thereof, 
or in the transportation of supplies to his farm; or 
(4b) motor vehicles controlled and operated by a cooperative association 
as defined in the Agricultural Marketing Act, approved June 15, 1929, as 
amended; or... 
(6) motor vehicles used exclusively in carrying livestock, fish (including 
shellfish), or agricultural commodities (not including manufactured prod- 
ucts thereof); 


The clauses in the Motor Carrier Act dealing with the exemption of the 
farmer himself and of farm cooperatives have remained pretty much as 
originally enacted. Section 203(b)(6), on the other hand, has been the 
subject of much litigation and of repeated attempts to amend it. 


Amendments and Interpretations from 1935 through 1955 


Public Law 777, enacted June 29, 1938, amended Section 203(b)(6) to 
read as follows:'° 
_“(6) motor vehicles used [exclusively] in carrying property consisting of 
livestock, fish (including shellfish), or agricultural commodities (not including 


"Ibid, p. 12295, 
* See footnote 2. 
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manufactured products thereof), if such motor vehicles are not used in carrying 
any other property, or passengers, for compensation;” 


This modification was introduced after the Interstate Commerce Com. 
mission had interpreted the clause to mean that, if a vehicle was use 
at any time to transport anything other than “agricultural commoditig 
(not including manufactured products thereof),” it forfeited forever the 
privilege of operating under the exemption. This interpretation has come 
to be known as the “poisoned vehicle” doctrine. To provide relief from 
such a rigid interpretation, the above amendment made the commodity 
being carried in the vehicle, rather than the vehicle itself, the controlling 
factor in the application of the exemption. 

On May 27, 1939, the Legislative Committee of the Interstate Com. 
merce Commission recommended to the Senate Committee on Interstate 
Commerce that Section 203(b)(6) be amended to limit the exemption 
to movements “from the point of production to the point of primary 
market, processing, manufacture or transshipment.” This limitation to the 
first movement off the farm would have imposed a severe restriction on 
the application of the exemption. The Senate Committee took no action 
on this recommendation. 

On January 29, 1940, the ICC’s Legislative Committee again recon- 
mended to the Senate Committee that the application of Section 203(b)(6) 
be limited to the first movement off the farm or (for fish) off the 
wharf. The suggested language, although not quite the same as in the 
previous year, was equally restrictive. Again, the Senate Committee took 
no action. 

The Transportation Act of 1940 (Public Law 785) made some revision 
in each of the clauses dealing with the agricultural exemption. It changed 
Section 203(b)(4a) to read: “Motor vehicles controlled and operated by 
any farmer when used in the transportation . . .,” substituting “when” for 
“and.” Section 203(b)(4b) was renumbered and became Section 2038(b) 
(5) worded as follows: 


“(5) motor vehicles controlled and operated by a cooperative association as 
defined in the Agricultural Marketing Act, approved June 15, 1929, as amended, 
or by a federation of such cooperative associations, if such federation possesses 
no greater powers or purposes than cooperative associations so defined;” 


Section 203(b)(6) was modied to include “ordinary livestock” rather 
than “livestock.” 

Shortly after the Transportation Act of 1940 went into effect, the ICC, 
on November 7, 1940, announced its decision in the first Monark Egg 


™ See footnote 2. 
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case? This decision was based on an application of the “poisoned 
yehicle” doctrine. 

The Monark Egg Corporation transported eggs for its own account 
as a private carrier. As a return haul it carried commodities for others 
for compensation. Since it carried what it considered to be exempt com- 
modities in its for-hire hauls, Monark claimed that it did not require 
either a certificate of convenience and necessity or a permit for any of 
its operations.’* However, it applied for a permit merely for clarification. 
The commodities involved were chiefly fish and oysters but also included 
shelled pecans, shelled walnuts, and dressed poultry, picked but not 
drawn. 

The Commission denied the application and ruled that if any of the 
commodities carried by Monark for compensation did not fall within the 
provisions of Section 203(b)(6), then all of the operations of every vehicle 
used in hauling such nonexempt commodities for compensation were 
subject to the certificate or permit provisions of the act. It ruled further 
that dressed poultry and shelled nuts were not exempt commodities be- 
cause “dressed poultry does not come within the term livestock” and 
shelled nuts “are products resulting from processing beyond that forming 
a part of the harvesting or ordinarily customary in the preparing of the 
commodities for market by the producer.” 

In line with his reasoning, the Commission found that none of Monark’s 
motor vehicles used in the transportation of property for compensation 
was exempt from the act’s requirement of a certificate or permit. 

On March 20, 1942, the Senate Committee on Interstate Commerce 
reported out S. 975, a bill introduced by Senator Gurney to include the 
transportation of horticultural products along with agricultural products 
in subsections (4a) and (6). It was never brought to a vote. 

In May 1943, Senator Lodge introduced S. 1148, a bill which would 
amend Section 203(b)(6) to limit the exemption to carriage by the pro- 
ducers of the property or by private carriers if they never carried any 
freight for compensation. By excluding for-hire carriage, this amendment 
would have nullified the subsection completely. The bill died in com- 
mittee. 

After the ICC had ruled in the Monark Egg case, it received requests 
for reconsideration. The case was opened for rehearing and the Commis- 
sion rendered its decision in the second Monark Egg case on October 2, 


wnat MC-89207, Monark Egg Corporation Contract Carrier Application, 26 
.C.C. 615. 

“The Interstate Commerce Act, in Sections 206 and 209, requires that common 
carriers of property in interstate commerce must have a “certificate of convenience 
and necessity” from the Commission to operate; contract carriers must obtain from 
the Commission a “permit” to operate. 
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1944."* It denied Monark’s application again but for a different reason, 
The first decision had been based on the “poisoned vehicle” doctrine 
this time the “channels of commerce” principle was invoked. The Com. 
mission said, in part: 

“The legislative history indicates that the benefits of the exemption 
were intended for the farmer by affording relief in the transportation of 
his products to the point where they first enter the ordinary channels of 
commerce. 

Since both shelled nuts and dressed poultry were considered to have 
entered the ordinary channels of commerce, the hauling of these con. 
modities was held to fall outside the scope of the exemption. On the 
subject of fish, the majority of the Commission stated that “only fish and 
shellfish dead or alive, as taken from the water, are within the purview 
of this exemption.” Since evidence had shown that much of the fish 
shipped has been beheaded and gutted on the fishing boat before landing 
at the pier, this interpretation would considerably narrow the application 
of Section 203(b)(6) with regard to fish. 

Commissioner Lee dissented from the majority opinion. With reference 
to fish, he said: 

“It should be noted that Congress did not limit the meaning of the 
word ‘fish’ as was done in the case of ‘agricultural commodities.’ On the 
contrary, by the parenthetical phrase ‘(including shellfish)’ Congress indi- 
cated that all ‘fish’ falls within the exemption.” 

As for poultry and nuts, Commissioner Lee applied the “substantial 
identity” test, saying: 

“The killing, picking, and drawing of poultry and the shelling of the 
nuts do not result in their transformation into new or different articles. 
They still remain, and continue to be known as, poultry and nuts, They 
continue to be adapted for exactly the same uses and purposes. In my 
opinion, they are still agricultural commodities and not manufactured 
products of such commodities. This opinion is in accord with the con- 
struction placed on the term ‘manufactured products’ by the United States 
Supreme Court.”* 

The ICC applied the “channels of commerce” principle again in the 
Harwood case,’* decided in 1947. In this instance cut-up salads and 
washed spinach were found to be outside the scope of the exemption. 
Commissioner Lee dissented from this decision too. 


“No. MC-89207, Monark Egg Corporation Contract Carrier Application, 44 
M.C.C. 15. 


* Commissioner Lee referred to the definition of “manufactured products” in 
Hartranft v. Weigmann (121 U.S. 609) and Anheuser-Busch Assn. v. United States 
(207 U.S. 556)—cases which arose under the tariff laws. 


* No. MC-107669, Norman E. Harwood Contract Carrier Application, 47 M.C.C. 
597. 


The 
Dun 
whicl 

D 
traste 
tribu 
in in 
differ 
some 
C0 
held 
the 
erty 

truc 
the 
so U 
to tl 
cont 
legis 

SI 
coul 
fish 

Inte 

Lo 

a ce 

exe 

shri 
on 
po 
the 
exe 
shr 

W 

the 

in 

(5 ( 


COn- 


EXEMPTION IN INTERSTATE TRUCKING 881 


The Commission reverted to the “poisoned vehicle doctrine” in the 
Dunn case.?’ This case was carried to the U. S. Circuit Court of Appeals, 
which handed down its decision on February 5, 1948. 

Dunn used his vehicles to carry nonagricultural commodities in in- 
trastate commerce and used the same vehicles occasionally (19 trips dis- 
tributed among five vehicles over a period of a year) to carry baled cotton 
in interstate commerce. The Commission contended that “it makes no 
difference whether the ‘other property’ is carried ‘at the same time, at 
some other time, or whether it is moving in intrastate or in interstate 
commerce.” The district court overruled the Commission’s position and 
held that the exemption did apply to the hauling of baled cotton because 
the vehicles were “not at the same time used in carrying any other prop- 
erty for compensation.” 

The U. S. Circuit Court of Appeals upheld the district court and said: 

“Its [the Commission’s] contention is that a single use at any time of a 
truck for the carriage of ‘other property’ for hire excludes the truck from 
the exemption, we suppose so long as its ownership is unchanged. This is 
so unreasonable and so crippling both to intrastate carriage for hire and 
to the free interstate carriage of the privileged commodities, and even 
contrary to the general policy of the legislation, that it cannot be the true 
legislative intent.” 

Shortly after the “poisoned vehicle” doctrine was overruled by the 
courts the phrase in Section 203(b)(6) dealing with “fish (including shell- 
fish)” was brought to court for interpretation in the Love case.’* The 
Interstate Commerce Commission sued in Federal District Court to enjoin 
Love from operating as a common carrier in interstate commerce without 
a certificate from the Commission. The cargo which Love claimed to be 
exempt included fresh and frozen headless shrimp. Evidence showed that 
shrimp are shipped only in a headless state, most of them being beheaded 
on the fishing boat before being brought in to shore. 

By applying the “substantial identity” test, the court found the trans- 
portation of fresh and frozen headless shrimp to be within the scope of 
the exemption. The court said further: 

“If the Commission’s holdings were followed, they would nullify the 
exemption accorded motor vehicles transporting shrimp, by virtue of the 
shrimp being beheaded, because no shrimp are transported to market 
which are not beheaded. In this way, and through such an interpretation, 
the Commission has given no effect whatever to the exemption provided 
in the statute for fish, insofar as it affects the transportation of shrimp.” 


., Interstate Commerce Commission v. Dunn (5 Cir. 1948), 166F 2d 116. 
Interstate Commerce Commission v. Love (E. D. La. 1948) 77F. Supp. 63.. 
(5 Cir. 1949) 172 F. 2d 224. 
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On appeal, the U. S. Circuit Court of Appeals upheld the lower coy 
on February 11, 1949. 

After the decision in the Love case, the ICC reopened the Monark 
Egg case’® to determine the effect of this decision on the transportation of 
fish by Monark. The Commission broadened its interpretation of the term 
“fish (including shellfish” to include “frozen, quick frozen, and unfrozen 
fish in the various forms in which it is shipped, such as live fish, fish in 
the round, beheaded and gutted fish, filleted fish, beheaded shrimp, and 
oysters, clams, crabs and lobsters, with or without shells, including crab 
meat and lobster meat, but excluding fish in hermetically sealed con. 
tainers or fish which has been otherwise treated for preserving such as 
smoked, salted, pickled, spiced, corned or kippered.” 

Commissioners Rogers and Patterson dissented from the majority opin. 
ion and continued to adhere to the “channels of commerce” principle, 

The Commission handed down its decision in the third Monark case 
on September 23, 1949, and on March 30, 1950, Representative Kilday intro. 
duced H. R. 7547 to amend Section 203(b)(6) as follows:?° 

“(6) motor vehicles used in carrying property consisting of ordinary live- 
stock, live poultry [or] and other agricultural commodities (not including 
the products of slaughter, nor preserved, frozen, or manufactured products 
[thereof]), and fish (including shellfish but not including preserved, frozen, 


processed, or manufactured products), if such motor vehicles are not used in 
carrying any other property, or passengers, for compensation.” 


This bill would have narrowed the interpretation of Section 203(b)(6) 
considerably, but it was never reported out by the House Committee on 
Interstate and Foreign Commerce. 

The Weldon case** was the next major case calling for an interpretation 
of Section 203(b)(6). Weldon had been transporting raw, shelled peanuts 
in interstate commerce, and the ICU sought an injunction claiming that 
he did not hold a valid certificate for this operation. Weldon claimed that 
the commodity was within the scope of the agricultural exemption. The 
Federal District Court granted the injunction, stating that raw, shelled 
peanuts are a manufactured product, and therefore subject to regulation. 
Weldon appealed to the U. S. Court of Appeals but, in so doing, he aban- 
doned his contention that the transportation of shelled peanuts was 
exempt. Instead, he claimed that his operation was covered by a valid 
certificate. The Court of Appeals, therefore, did not have before it the 
question of the interpretation of Section 203(b)(6). It did, however, sus- 


* No. MC-89207, Monark Egg Corporation Contract Carrier Application, 49 
M.C.C. 693. 


” See footnote 2. 
* Interstate Commerce Commission v. Weldon (D. C. Tenn. 1950) 90 F. Supp. 
873; Weldon v. I.C.C. (6 Cir. 1951) 188 F. 2d 367; 342 U.S. 827. 
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tain the injunction granted by the lower court. The U. S. Supreme Court 
refused Weldon’s request for a review of the case. 

At about the same time, the ICC brought suit against the Service Truck- 
ing Company” for hauling shell eggs without a certificate as a return 
cargo after hauling dressed poultry. This was another attempt to apply 
the “poisoned vehicle” doctrine, but the courts rejected it and found in 
favor of the carrier. Both the district court and the Circuit Court of 
Appeals cited the precedent established in the Dunn case and quoted 
from the decision in that case that “the interpretation sought by the 
appellant “. . . is so unreasonable and so crippling . . . to the free inter- 
state carriage of the privileged commodities, and even contrary to the 
general policy of the legislation, that it cannot be the true legislative 
intent.” 

Because of the questions raised by the interpretations of the courts, 
the ICC, on its own motion, instituted' an investigation on July 9, 1948, 
into the meaning of the term “agricultural commodities (not including 
manufactured products thereof)” as used in Section 203(b)(6). This has 
come to be known as the Determinations case** and marks a milestone 
in the history of the exemption. Upon petition of the U. S. Department 
of Agriculture, the Commission reopened the Harwood case for hearing 
on a consolidated record with the investigation proceeding. The report 
in both cases was handed down on April 13, 1951. 

Evidence was submitted by the U. S. Department of Agriculture, many 
states, agricultural marketing associations, farmer organizations, shippers, 
growers, carriers, and others. The Department of Agriculture took position 
that the exemption “should be construed by the Commission to exempt 
the transportation of all agricultural commodities on which some labor 
has been performed or mechanical skill applied in order to place such 
commodities on the consumer markets so long as such treatment does not 
clearly and by scientific analysis constitute manufacturing.” In that con- 
nection it offered expert testimony of natural scientists on which forms 
of processing change a commodity from an unmanufactured state to a 
manufactured one. 

The Commission concluded that “the term ‘agricultural commodities’ 
as used in section 203(b)(6) embraces all products raised or produced on 
farms by tillage and cultivation of the soil, (such as vegetables, fruits and 
nuts); forest products; live poultry and bees; and commodities produced 
by ordinary livestock, live poultry and bees (such as milk, wool, eggs 
and honey).” 


* Interstate Commerce Commission v. Service Trucking Co., Inc. (E.D. Pa. 1950) 
91 F. Supp. 533; (3 Cir. 1951) 186 F. 2d 400. 
“aes _ Determination of Exempted Agricultural Commodities, 52 
511, 
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It concluded further that “the term ‘(not including manufactured prod. 
ucts thereof)’ means agricultural commodities in their natural state and 
those which, as a result of treating or processing, have not acquired new 
forms, qualities, properties or combinations.” 

Most of the opponents of the above interpretation contended that the 
“channels of commerce” principle should control the application of the 
exemption. The Commission now specifically rejected this and referred to 
the intent of Congress in enacting the exemption provisions to support its 
position. It referred to the discussion during the House debate on §, 
1629 (in 1935) in which it was clearly shown that the House intended 
ginned cotton, cottonseed, and pasteurized milk to be included within 
the scope of the exemption. Pasteurization and bottling of milk for sale 
to consumers is customarily done at dairies in the larger cities, and most 
cottonseed is sold by farmers to the ginners. 

The Commission said: “In thé light of these practices and the clear 
intent of Congress that pasteurized milk was to be included in the partial 
exemption, irrespective of the fact that the milk was processed after 
entering the ordinary channels of commerce, or that the cottonseed was 
sold to the ginner, it is difficult to conclude that Congress intended that 
other agricultural commodities, processed (but not manufactured) or pack- 
aged for consumer use, regardless of ownership, should be treated dif- 
ferently. Moreover, to hold that the place at which the commodities are 
predominantly processed or packaged is controlling of the applicability 
of the partial exemption would, in many instances, prevent the movement 
by exempt vehicle of items processed or packaged by farmers themselves, 
a result obviously not intended by Congress.” 

The findings of the Commission included a list of those agricultural 
commodities which had been determined, on the basis of the evidence 
presented, to be unmanufactured. This was not intended as an exhaustive 
list, but rather as a guide to be used in judging the eligibility of other 
commodities for exempt status. 

The earlier decision in the Harwood case was reversed, and the Com- 
mission ordered that, to the extent that findings in previous cases of the 
exempt status of specific commodities differed from the findings in this 
case, the previous decisions be overruled. 

Several organizations representing motor carriers subject to ICC eco- 
nomic regulation had petitioned the ICC to reopen the Monark Egg 
case** for further consideration and oral argument. (In general, regulated 
motor carriers disapprove of the fact that the agricultural exemption per- 
mits new competitors to enter the transportation business without govern- 
mental permission.) The petitioners argued that the Commission had 


* No. MC-89207, Monark Egg Corporation Carrier Application, 52 M.C.C. 576. 
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ered in extending the precedent in the Love case (the exemption of 
headless shrimp) to other species of fish and shellfish. Instead, they 
sought adherence to the “channels of commerce” principle. The Commis- 
sion handed down its fourth Monark decision concurrently with that in 
the Determinations case. The majority rejected the argument of the 
petitioners. Commissioners Rogers and Cross dissented, taking a position 
in favor of the “channels of commerce” theory. 

In 1952 another effort was made to amend the agricultural exemption 
provisions. Senator Johnson of Colorado (Chairman of the Senate Com- 
mittee on Interstate and Foreign Commerce) introduced S. 2357, by 
request. In its original form (introduced January 10, 1952) this bill would 
have eliminated trip leasing” of farmers’ vehicles by an amendment to 
Section 203(b)(4a) and would also have limited, by definition, the prod- 
ucts of agriculture which could be carried under the exemption. Section 
903(b)(6) would have been rewritten completely to eliminate commercial 
transportation of agricultural commodities from the benefit of the exemp- 
tion—in effect, nullifying the subsection entirely. 

In March, Senator Johnson offered for committee consideration another 
version of the bill, recommended by the Legislative Committee of the 
Interstate Commerce Commission. This would have limited the exemption 
granted to farmers in Section 203(b)(4a) to the first movement off the 
farm and would have limited Section 2038(b)(6) only to the movement of 
fish from the wharf to market or to the first point of processing, or to 
storage. 

In April, Senator Johnson offered a third version of the bill (also recom- 
mended by the Legislative Committee) which would have left subsection 
(4a) unaltered and would have limited subsection (6) to “the transporta- 
tion of ordinary livestock (including poultry), whole fresh fish (including 
shellfish), or agricultural commodities (not including manufactured prod- 
ucts thereof), in the first movement from the point of production to the 
point of sale by the producer, or to the point of manufacture or transship- 
ment.” 

This bill represented another effort on the part of the Interstate Com- 
merce Commission to have the scope of the exemption limited through 
legislation. This effort, like those in 1939 and in 1940, proved unsuccessful. 

§. 2357, as finally reported out of committee, merely inserted for clari- 


_*This term is used to designate the practice of leasing a motor vehicle for a 
single trip, usually a return haul, by a carrier (private or for-hire), and generally to a 
trucking firm subject to economic regulation by the Interstate Commerce Commis- 
sion, Since exempt haulers are not allowed to transport manufactured commodities, 
this practice permits the avoidance of the economic waste of an empty return move- 


= and thereby permits cuts in the cost of delivering agricultural commodities to 
market, 
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fication in subsections (4a) and (6) the words “(including horticultural)’ 
after “agricultural.” This language became law (P.L. 472) on July 9, 1952, 

At the same time that this bill was under consideration, another case” 
testing the scope of the exemption was brought into Federal District 
Court in Kentucky by the ICC, The Commission sought to enjoin the 
Yeary Transfer Company from carrying redried leaf tobacco in interstate 
commerce without a certificate. It was shown that the redrying process 
merely hastened the drying which would take place naturally in a longer 
period of time—that it was not a manufacturing process. The court held 
that redried leaf tobacco is an agricultural commodity and dismissed the 
action. The U. S. Court of Appeals upheld the lower court. 

Another suit was before a Federal District Court in Florida at the 
same time that the Yeary case was pending. This case*’ involved the 
Florida Gladiolus Growers Association and was directly affected by the 
enactment of Public Law 472. The Association was engaged in raising, 
shipping, and transporting cut gladiolus and gladiolus bulbs. It brought 
suit to enjoin the ICC from enforcing its order in the Determinations 
case which held nursery stock, flowers, and bulbs were not agricultural 
commodities within the meaning of Section 203(b)(6). 

The 1952 amendment—“(including horticultural)’—was passed while 
this case was in litigation. The court granted the injunction, saying that 
there was no question that cut flowers and bulbs are “horticultural com- 
modities.” 

In 1953 the Kroblin case** was decided by a Federal District Court in 
Iowa. The question at issue was whether the interstate hauling of New 
York dressed and eviscerated poultry falls within the scope of Section 
203(b)(6)—whether fresh dressed poultry is an agricultural commodity 
or a manufactured product. 

The court found the commodity in question to be eligible for the 
exemption and supported its position by reference to the intent of Con- 
gress. It accepted Kroblin’s contention that Congress, by changing the 
language from “unprocessed agricultural commodities” to “agricultural 
commodities (not including manufactured products thereof),” intended 
that “farm commodities could be processed without losing their status 
as an exempt commodity and that it was only when such commodities 
had achieved the status of manufactured articles that they lost their 
exempt status.” 


* Interstate Commerce Commission v. Yeary Transfer Co., Inc. (E.D. Ky. 1952) 
104 F. Supp. 245; (6 Cir. 1953) 202 F. 2d 151. 

* Florida Gladiolus Growers Assn. et al. v. United States et al. (S.D. Fla. 1952) 
106 F. Supp. 525. 

* Interstate Commerce Commission v. Kroblin (N.D. Iowa 1953) 113 F. Supp. 599 
(8 Cir. 1954) 212 F. 2d 555; 348 U.S. 836. 
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The judge stated his decision as follows: “It is the holding of the Court 
that New York dressed poultry or eviscerated poultry do not constitute 
‘manufactured’ products within the intent and meaning of Section 203 
(b)(6). It is the feeling of the Court that an opposite holding would in 
reality constitute an attempt to accomplish by means of judicial construc- 
tion that which Congress has steadfastly refused to allow to be accom- 
plished by legislation.” 

The U. S. Circuit Court of Appeals sustained the lower court. On 
October 14, 1954, by a tie vote, the U. S. Supreme Court denied ‘certi- 
orari, refusing the Commission’s petition that it review the case. 

In 1954 and again in 1955, bills were introduced in the Senate to 
restrict. the exemption with reference to a single commodity, tobacco. 
Both bills were intended to limit the exempt transportation of tobacco to 
the first movement off the farm. Neither was reported out of committee. 

Another bill, this time to broaden the exemption to include butter, 
was allowed to die in the House Committee on Interstate and Foreign 
Commerce in the 1956 session. 

In its 69th Annual Report to Congress (November 1, 1955), the ICC 
recommended that Section 203(b)(6) be amended (1) to limit the exemp- 
tion of motor vehicles transporting agricultural commodities, fish, and 
livestock to transportation from point of production to primary market, 
and (2) to limit the exemption specifically to the transportation of com- 
modities produced in the United States. On this Commission recom- 
mendation as on similar ones made by its Legislative Committee in 1989 
and 1940 to limit the exemption to the first movement of agricultural 
commodities, Congress took no action. 


Recent Decisions 


We come now to the series of cases which may be said to be directly 
responsible for the lively controversy currently being carried on with 
reference to the exemption and for the bills introduced in Congress in 
1957 designed to limit its scope. They are the Frozen Food Express case 
and the Home Transfer and Storage case. 

First, let us consider the Frozen Food Express case.”° This case com- 
prises two separate and distinct actions. One (Civil Action 8396) arose 
from a complaint, filed by three motor carriers before the Interstate Com- 
merce Commission, charging that the Frozen Food Express Company 
was transporting fresh and frozen dressed poultry, fresh and frozen 
meats, and meat products between points in interstate commerce not 


“Frozen Food Express v. United States of America and Interstate Commerce 


Commission ($.D. Texas 1955) 128 F. Supp. 374; 351 U. S. 40, 49; (S.D. Texas 1956) 
148 F, Supp. 899; 355 U. S. 6. 
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authorized by its certificate of convenience and necessity. Frozen Food 
Express admitted that this was so, but claimed that all these items were 
included in the agricultural exemption. The Commission ruled all these 
products to be outside the scope of the exemption and ordered the carrier 
to cease this operation. The company requested the Federal District 
Court to review the order except for meat products. This case was heard 
and decided by the three-judge court concurrently with Civil Action 8285 
(January 26, 1955). 

Citing the Kroblin decision as precedent, the court found fresh and 
frozen dressed poultry to be “agricultural commodities” within the mean- 
ing of Section 203(b)(6). Fresh and frozen meats were deemed to be 
neither “ordinary livestock” nor “agricultural commodities” and therefore 
outside the exemption. 

Frozen Food Express accepted the decision against it with regard to 
fresh and frozen meats, and meat products. The decision on fresh and 
frozen poultry was appealed by the ICC, East Texas Motor Freight Lines, 
and Akron, Canton and Youngstown Railroad. The U. S. Supreme Court 
upheld the lower court (April 23, 1956) on the strength of the “substantial 
identity” test. The Court delivered itself of the now immortal words: 
“A chicken that has been killed and dressed is still a chicken.” It said: 
“The removal of its [the chicken’s] feathers and entrails has made it ready 
for market. But we cannot conclude that this processing which merely 
makes the chicken marketable turns it into a ‘manufactured’ commodity.” 

The Court concluded that killing, dressing and freezing a chicken is 
no more drastic a change than ginning of cotton or processing milk by 
pasteurizing, homogenizing, adding vitamin concentrates, standardizing, 
and bottling. It said further: “At some point processing and manufacture 
will merge. But where the commodity retains a continuing substantial 
identity through the processing stage we cannot say that it has been 
‘manufactured’ within the meaning of Section 203(b)(6).” 

It described the purpose of the exemption as follows: “The exemption 
of motor vehicles carrying ‘agricultural (including horticultural) com- 
modities (not including manufactured products thereof)’ was designed 
to preserve for the farmers the advantage of low-cost motor transporta- 
tion. . . . The victory in the Congress for the exemption was recognition 
that the price which the farmer obtains for his products is greatly affected 
by the cost of transporting them to the consuming market in their raw 
state or after they have become marketable by incidental processing.” 

In the other (Civil Action 8285), Frozen Food Express Company, a certif- 
icated carrier, brought action in Federal District Court in Texas to enjoin 
the ICC and the United States from enforcing or recognizing the validity 
of the Commission’s report in the Determinations case. The company 
wanted to haul agricultural commodities to and from all points within 
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the United States, irrespective of the limitations imposed by its own 
certificate. The firm claimed that the report in the Determinations case, 
by excluding certain commodities from the exemption, deprived it of 
the right to do so. 

The three-judge Federal District Court decided (in January 1955) that 
the report was not subject to judical review because the proceeding be- 
fore the Commission had not been an adversary one and, therefore, the 
report did not have the force of an order. The company appealed this 
decision to the U. S. Supreme Court, which reversed the lower court 
and (in April 1956) remanded the case to the Federal District Court 
with instructions that it review the report in the Determinations case. 

Guided by the Supreme Court’s decision of April 1956 as to dressed 
poultry, the district court then reviewed the Commission’s findings in the 
Determinations case and declared (December 81, 1956) a large number 
of agricultural commodities to be exempt that had undergone process- 
ing but had retained their original identity. It declared other agricultural 
commodities to be nonexempt because they had acquired “a new identity, 
with new properties.” 

The Interstate Commerce Commission and other interested parties 
appealed the decision with respect to dried egg powder, dried egg yolks, 
powdered milk, buttermilk, and quick frozen fruits and vegetables. The 
Commission said that its limited appeal meant that it had accepted the 
Court's decision on the other commodities involved. The Supreme Court, 
on October 14, 1957, affirmed the decision of the lower court on the 
commodities in question. 

The second of these recent cases involves the Home Transfer and 
Storage Company.*° This motor carrier hauled frozen fruits and vegeta- 
bles interstate without authorization from the ICC. The Commission 
ordered him to cease this operation, but the carrier contended he needed 
no operating authority because these products are exempt. 

Home Transfer asked a three-judge Federal District Court in the State 
of Washington to set aside the Commission’s order. The court pointed 
out that this was the first time a court had been asked to determine the 
specific question: “Are frozen fruits and frozen vegetables agricultural 
commodities or manufactured products thereof?” 

The decision, rendered on May 7, 1956, was based on the test of 
“continuing substantial identity,” citing as precedent the Supreme Court 
decision in the Frozen Food Express case, rendered two weeks earlier. 
It said: “Although the Supreme Court decision of April 23, 1956 . . . did 
not involve frozen fruits and vegetables, as does this one, we think, in the 


“Home Transfer and Storage Co. v. United States of America and Interstate 
Commerce Commission (W.D. Washington 1956) 141 F. Supp. 599; 352 U.S. 884. 
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absence of other Supreme Court action controlling ours, that the quoted 
statements of that Court in that case inescapably apply and guide us ty 
similar conclusions on the facts of this case to our decision against the 
validity of the Commission’s order under attack here.” 

Describing the quick-freezing process for fruits and vegetables, the 
court commented: “In other respects than those mentioned, these proc- 
essed fruits and vegetables remain essentially in the same shape and 
form as nonprocessed fruits and vegetables.” 

As a result of this finding the court concluded: “Such results of the 
processing here make applicable to the facts of this case the above quoted 
Supreme Court statement in its April 23, 1956, decision that: 

“But where the commodity retains a continuing substantial identity 
through the processing state we cannot say that it has been “manufac. 
tured” within the meaning of Section 203(b)(6).’” 

On appeal by the Commission, the U. S. Supreme Court affirmed the 
decision of the district court (November 5, 1956). 

Besides these two significant cases, the question of the exemption of 
raw shelled nuts has been raised again. Earlier, the Monark, Weldon, 
and Determinations cases had dealt with this commodity and found it to 
be outside the scope of the exemption. This time the Consolidated Truck 
Service, Inc.** sued before a three-judge Federal District Court in New 
Jersey to set aside and annul the ICC’s finding in the Determinations 
case that raw shelled nuts were manufactured products. The Commission, 


Court had set forth. However, it maintained that raw shelled nuts did 
not retain a continuing substantial identity with raw unshelled nuts. 

The court disagreed with the Commission and added: “The Supreme 
Court in its East Texas Lines [Frozen Food Express case] decision em- 
phasized the fact that the farmer won a victory in Congress by enactment 
of Section 203(b)(6) . . . and that the enactment was recognition of the 
fact that the price obtained by the farmer for his product is greatly affected 
by the cost of transporting it to market whether in its raw state or after it 
has become marketable by incidental processing. True, the raw shelled nut 
can be shipped at a lower cost but that has nothing to do with its continuing 
substantial identity to a raw unshelled nut. 

“The shelling process by which the shell is removed from a nut adds 
nothing to the nut. It does not change the substantial identity of the 
nut. No new or different product emerges. After shelling, the nut is still 
a nut. The shelling of raw nuts does not convert these agricultural com- 
modities into manufactured products thereof.” 


* Consolidated Truck Service, Inc. v. United States of America and Interstate | 


Commerce Commission (D.N.J. 1956) 144 F. Supp. 814. 
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In line with this reasoning, the court declared the decision in the 


' Determinations case, insofar as it found raw shelled nuts not to be 


agricultural commodities within the meaning of Section 203(b)(6), to 
be invalid and ordered that it be set aside. This was on September 28, 
1956. On December 31, 1956, the Federal District Court in Houston, 
sitting on the Frozen Food Express case, took the same position on raw 
shelled peanuts when it reviewed the report in the Determinations case. 


Legislation Now Pending Before Congress 


In its 70th Annual Report (November 1, 1956), as in the previous one, 
the ICC recommended that the agricultural exemption granted by Sec- 
tion 203(b)(6) be restricted to apply only so long as the commodities 
remain within the actual possession and control of the producer. In March 
1957, the chairman of the Senate and House Committees on Interstate 
and Foreign Commerce introduced identical bills** to effectuate this pro- 
posal. These bills would also remove dressed poultry (by the specific 
inclusion of live poultry) and frozen foods (by specific exclusion). Section 
903(b)(6) would be revised to read as follows:** 


“(6) motor vehicles used in carrying property consisting of ordinary livestock, 
live poultry, fish (including shellfish), or agricultural (including horticultural) 
commodities (not including manufactured products thereof or frozen foods) 
from the point of production to a point where such commodities first pass out 


_ of the actual possession and control of the producer, if such motor vehicles 


are not at the same time used in carrying any other property, or passengers, 


| for compensation. For the purpose of this paragraph, the point of production 


for fish shall be deemed to be the wharf or other landing place at which the 
fishermen debarks his catch, and the point of production for agricultural com- 
modities shall be the point at which grown, raised or produced, or the point at 
which the fish or agricultural commodities are gathered for shipment.” 


Another bill’* which would effect sweeping changes in Section 203(b)(6) 
was introduced in the Senate by Senator Smathers on July 15, 1957. 
The amended section would read as follows: 


“(6) motor vehicles used in carrying property (when such property is not 
transported in the same vehicle with any other nae grt or passengers, for 
compensation) consisting of (a) fish (including shellfish); (b) ordinary livestock, 
as defined in section 20 (11) of this Act; (c) leaf tobacco (not including redried 
tobacco); (d) nuts (not including shelled peanuts); (e) live poultry and raw 
eggs in the shell (not including frozen eggs); (f) domestic wool and mohair 
(not including cleaned or scoured wool or mohair); (g) fresh, pasteurized, forti- 
fed, standardized or homogenized milk, cream, skimmed milk, buttermilk or 
whey (including concentrated or condensed products thereof when shipped in 


"S. 1689 and H.R. 5823. 
* See footnote 2. 
*§, 2553. 
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milk shipping cans not hermetically sealed, or in bulk in tanks, but not jp. | 
cluding canned, churned, dried or powdered milk, cream, skimmed milk, butte. | 


milk or whey or other manufactured products thereof); or (h) other agricultural 
or horticultural commodities (not including manufactured, cooked, canned 
frozen, powdered, dehydrated, evaporated, condensed, concentrated, milled a 
pearled commodities or products thereof, or chilled juices or fruit salad).” 


A bill*> was also introduced in the House in this session to broaden 
the exemption by including in it fertilizer and fertilizer materials, 

All of these bills are now (April, 1958) before the Committee op 
Interstate and Foreign Commerce of the respective houses where they 
were introduced. No action has yet been taken on any of them. 

The legislative history of the exemption was summed up by Judge 
Henry N. Graven of the Federal District Court for the Northern District 
of Iowa in his decision in the Kroblin case on fresh dressed poultry. His 
words, written in 1953, still hold true: “There are two features that stand 
out predominantly in the voluminous legislative history relating to amend- 
ments made or proposed to Section 203(b)(6). One feature is that every 
amendment that Congress has made to it has broadened and liberalized 
its provisions in favor of exemption, and the other feature is that although 
often importuned to do so, Congress has uniformly and steadfastly re- 
fused or rejected amendments which would either directly or indirectly 
have denied the benefits of the exemptions contained therein to truckers 
who are engaged in operations similar to that of the defendant herein, It 
is believed that the actions and attitude of Congress as manifested in 
connection with amendments to Section 203(b)(6) are preponderantly 
indicative of an intent on the part of Congress that the words ‘manv- 
factured products’ used in that subparagraph are not to be given the 
restricted meaning contended for by the Interstate Commerce Commis- 
sion herein.” 


* H.R. 5765. 
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OUTPUT IN RELATION TO INPUT FOR THE 
AGRICULTURAL INDUSTRY* 


O. HEADY 
Iowa State College 


NCREASINGLY, the problem of commercial agriculture has been 
| recognized as one of input and output magnitudes. Output has been 
large relative to demand, and input has been large relative to the total 
income available to be imputed to resources. Consequently, returns to 
labor and other resources in agriculture have been low, as compared to 
other industries. The purpose of this paper is to explore further the 
relation between input and output, with particular emphasis on changes 
in the output/input ratio. More particularly, recent propositions relating 
to the latter phenomenon are examined, and alternatives are explored. 


Input Relative to Output 


It has been possible in recent decades, measured by the accounting 
convention of indices based on constant dollar capital, to increase 
agricultural output by a much greater proportion than the increase in 
aggregate resource inputs. T. W. Schultz has posed this essentially 
physical production phenomenon as a mystery yet unsolved.t How, he 
asks, can output have increased relative to inputs? Are there some 
mysterious input categories which have eluded measurement and which 
account for this increase in output without a parallel increase in input? 

He suggests that one difficulty is the use of the classical input cate- 
gories of land, labor and capital; then he proceeds to base his inferences 
largely on this very classification—since capital, transformed on the 
basis of a constant dollar value, is used in his weighting system. But in 
the physical world, it is known that the economist’s transformation of 
most material resources into a single value or capital quantity or index 
does not conform to the reality of the production process. Individual 
items within this gross category of capital differ more in their relation 
to the production process than do the conventional resources, land, labor 
and capital. While on the basis of highly aggregated, dollar-weighted 
(at least for the capital component) indices, inputs have not increased 
by the same proportion as outputs; some resources (e.g., hybrid corn, 
fertilizer, tractor fuel, insecticides, etc.) have increased by extremely 
large amounts; others (e.g., open-pollinated corn, horse feed, walking 


* Journal paper No. J-3294 of the Center for Agricultural Adjustment, Iowa Agri- 
cultural and Home Economics Experiment Station, project 1135. The author is 
indebted to Harold Carter and John Nordin for helpful criticism of an earlier draft. 

‘Schultz, T. W., “Reflections on Agricultural Production, Output and Supply,” 
Journal of Farm Economics, Vol. 88, August 1956, pp. 748-762. 


393 


tter. 

al 

d or 

den 

on 

ey 
idge 
trict 

His 

and 

ery 

ized 
ugh 
y 

ectly 

kers 

n, It 
in 
antly 
lanu- 
| the 

mis- 

|_| 


394 Eart O. HEeapy 


cultivators, various types of hand labor, etc.) have decreased by equally 
large amounts. With relatively high substitution rates and relatively low 
prices for these new resources, it has been physically simple for output 
to increase without a similar increase in total value of inputs, particularly 
when demand elasticities have been at low levels serving to check agri- 
cultural output. 

The possibilities for these phenomena have been long known to econo. 
mists. Empirical agricultural economics had its “kick off’ with farm man- 
agement studies showing that groups of farmers using particular resource 
combinations had a greater output per input unit, or had a greater out- 
put from the same or a smaller total input, than did other groups of 
farmers using a different resource mix. Early studies showed that the 
labor and management income of farmers using quantities and combina- 
tions of materials representing less costly techniques, or farmers who 
produced more product with the same physical quantity of resources 
and adapted their output mix to consumer demand, had greater labor or 
capital returns than farmers who did not have (a) input mixes of similar 
low cost and/or (b) output mixes of similar high value. Computed as 
residual quantities, the higher labor and management returns were 
simply an indication that the better managers (those who used more of 
particular resources such as protein feed for hogs, seed planted at the 
appropriate date, etc.) produced a larger weighted output with the 
same or a smaller weighted input than did farmers who used more of 
other resources (corn without protein for hogs, seed without treatment, 
seed planted at the wrong time, varieties and breeds from the old days, 
etc.). 

These facts were long known and were attributed to managerial dif- 
ferences (i.e., skills of the agricultural labor force).? It is obvious from 
this starting point in agricultural economics that possibilities existed, 
with an increased flow of new techniques from public institutions and 
private firms, for agriculture to produce more output with relatively 
fewer resources. Land Grant College education to move “less efficient’ 
farmers to the position of the “more efficient” farmers would itself provide 
this result. The state of affairs which existed at a point in time between 
strata of farms could be reflected in the aggregate over time under even 
moderately efficient educational programs and communication media 
and a continuous flow of new techniques. 

Even in economic theory, the void in logic explaining these phenon- 
ena has not been as great as Schultz would lead us to believe. Nearly two 


* Certainly, managerial skill, the quality of the human resource has increased over 
the past several decades. This has been one goal of Land Grant College education. 
It is this aspect of improvement in the farm labor force, rather than its ability to 
exert more physical effort or manual dexterity, which has been important. 
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decades back, Hicks, Lange and others provided details on the nature 
of factor saving innovations and their impact on inputs through substitu- 
tion and price effects.* 

The purpose of the sections which follow is to review additional con- 
ditions of agriculture and concepts in economics which might obviously 
explain an increase in output without a proportionate increase in value 
aggregated input. No great mystery is involved. 


Nonfarm Inputs 


To be entirely accurate, an index of farm inputs certainly should 
include industrial resources which serve indirectly as factors to agricul- 
ture. Part of buildings and materials in the steel industry used to produce 
farm tractors is as much an agricultural input as oats grown to feed 
horses in 1910. Similarly, a portion of the labor used for drilling dry 
holes in the oilfields of Texas and Venezuela, with the market being 
tractor fuel, is an agricultural input as much as was labor used to produce 
open-pollinated corn in 1932 or the time of the mechanic who services 
farm tractors. Increasingly, fabrication of farm resources has moved to 
nonfarm industries. Examples are the production of power, fuels and ma- 
terials for power, the farm fertilizer and chemical industry, processing of 
feeds, and others. Too, some of the processing of farm products formerly 
performed in agriculture is now handled by the food processing indus- 
try. Certainly these resource services should be included in any index 
calculated to measure the intertemporal relationship between input and 
output of agriculture. We doubt that inclusion of these factors which 
‘have moved from the farm” would completely fill the input gap which 
Schultz has in mind. And while transfers of these activities, which are 
farm inputs (even if they don’t bear the label), to industry do not affect 
the arguments which follow, they should not be overlooked in a complete 
accounting of inputs which are transformed directly and indirectly into 
agricultural products. 


The Production Process 


The mystery of “where went the rest of the inputs” also is partly 
solved if we examine the nature of the production process. It is obvious 
that the production process is not adequately represented by a produc- 
tion function in which there are only three factors of production, capital, 
labor and land, It is better represented by a production function such as 


* 


*Cf. Hicks, J. F., “Distribution and Economic Progress,” Review of Economic 


= ee Vol. 4; Lange, Oscar, “A Note on Innovation,” Review of Economic Studies, 
ol. 25. 
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where q is output and there are hundreds of resources, x;, or possible 
categories of inputs. Some of these resources are known, and if thei 
price has not been too high relative to their productivity, they have been 
used in positive quantities. Some of these resources are unknown, and 
therefore their input is zero at the present time. Input of others was 
zero for centuries and decades simply because they, or their productivity 
coefficients, were not known but increased rapidly as technical innova. 
tion identified them. There are, in nature, hundreds of individual re. 
sources which represent the agricultural production function. The role 
of technical innovation is to identify these individual resources and their 
productivity coefficients, so that they can be used in non-zero quantities 
if prices are favorable. Granulated ammonium nitrate, 2-4-D, Pioneer 907 
hybrid seed corn, row crop tractors and irrigation water in Indiana are 
resources distinctly different from rock phosphate, pig weeds, open. 
pollinated or Best 206 hybrid seed corn, mules and winter snow in 
Indiana. The production process is not adequately or accurately repre- 
sented and explained if we aggregate these many different resources into 
a single resource category, capital or value of inputs, and try to explain 
changes in the physical production function (i.e., the relation of output 
to input). These distinctly different resources, some known and some yet 
unknown, serve as substitutes for each other. Input of some has increased 
by extremely large magnitudes over the past several decades, with a 
consequent decrease or disappearance in others. 

Innovations would not be adopted if they did not lessen the value 
of inputs (the measure conventionally used to indicate aggregate magni- 
tude of inputs) required to produce a given output. We have, then, one 
obvious reason why continuous innovation would lead to a decline in 
capital value of inputs, relative to output. For an individual farmer, and 
in aggregate for the agricultural industry, the situation is about like 
that represented in Figure 1. We could examine the case in which (1) 
both an individual form of resource (technique or capital form) and its 
productivity coefficient are unknown or (2) the material or resource 
(hybrid corn) is known but its productivity coefficient (yield effect) is 
not. For simplicity purposes, we use the second example, although the 
logic is the same in both. First, suppose that one particular resource 
(material or practice such as open-pollinated corn or horse power) in the 
total production function is known and is X,. Another particular resource 
(material or technology such as hybrid corn or tractors) has been newly 
discovered or identified (discovered technically) and is X,. However, 
nothing is known about its productivity coefficient. Therefore, the product 
isoquant in Figure 1, denoting substitution rates between the two 
distinct resources or materials, is unknown. Hence, the amount of X, used 
to produce the given quantity should be a, if profits are maximized in 
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the situation. Although both materials may have a price, with the price 
ratio represented by the slope of R,, only resource X, should be used 
because the effects of resource X, are unknown. Now suppose that 
technical research uncovers the productivity coefficient and establishes 
the isoquant ab. Given the price ratio indicated, costs can be lowered 
(the amount of capital or value quantity of all inputs can be decreased) 
and profits increased by substituting resource X, (hybrid corn or ammon- 
ium nitrate) for X, (open-pollinated corn or ammonium sulfate), to the 
extent of b. In doing so, capital resources measured in dollar value will 
decline from the level R, to R:. In other words, input of a particular 
resource, X,, increases by an infinitely large proportion but capital, 
measured in the conventional dollar sense, declines for the given output. 
We need no new theory or arithmetic to explain why dollar inputs for 
any given output, or aggregate inputs weighted on the basis of dollar 
transformations, can decline relative to output. While using less sophisti- 
cated paraphernalia, farmers figure this out for themselves and lower 
“capital value inputs” for any given output. They would be foolish indeed 
to substitute one physical resource for another (i.e., adopt new techniques) 
which increase “value inputs” for any given output. For this reason, the 
one physical resource is substituted for another in producing a given out- 
put, and the basis is laid for producing more output without a similar 
increase in “dollar aggregated” input. The “why” of our ability to increase 
output without a parallel increase in value input is partly explained. 
But in addition to a substitution effect, a price effect, in respect to 
quantity of output and resources used after the innovation, is expected. 
In this case, output can expand with a smaller “dollar capital input” as 
long as the equilibrium production is less than that denoted by an iso- 
quant tangent to R,. Given the particular geometry, output could be 
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more than doubled, while inputs valued on a dollar basis would show q 
decline. That which would hold true for an individual farm could also 
hold true for the agricultural industry. Or, if a curved isorevenue line js 
assumed, the figure would apply equally to the industry. Of course, if 
price elasticity of demand for the product were sufficiently great, the 
price effect of the innovation (discovery of the new resource form) 
could cause a sufficient increase in output to also cause dollar value 
(capital as conventionally measured) of inputs to increase, but the latter 
would not increase by the same proportion. If demand were sufficiently 
inelastic, the increase in output would be produced with a proportion. 
ately smaller increase in input. Agriculture is notably “low” in respect to 
demand elasticity coefficients. Given this situation and the simple logic 
outlined above, we see nothing mysterious about the fact that output of 
agriculture might increase while aggregate input, as measured by some 
index based largely on “dollar capital” or value of aggregate inputs, 
declines relatively. Logically, the explanation of the physical and eco- 
nomic possibility of an output which grows relative to input appears 
extremely simple. 

To better illustrate, however, that concepts already exist to explain 
why output might increase at a greater rate than input, given the situa- 
tion of demand elasticity and technical advance of agriculture, a very 
simple algebraic example is now used. It further illustrates that the 
phenomenon of concern might be readily explained by classical con- 
cepts in economics without need to resort to a yet undeveloped growth 
theory. A simple model with some numerical coefficients is used for 
simplicity and ease of following by the reader, but other algebraic forms 
and coefficients would give similar results under the elasticity and 
technical conditions which characterize agriculture. (The example used, 
while less general than more complex models which might be presented, 
is kept relatively simple so that it can be followed by more readers) 
First, we suppose a demand function as in (1), with quantity expressed 
as a function of price. (We might consider the demand and production 
functions to relate to a particular product or to products in aggregate. 
The results, in respect to magnitude of output relative to input, are the 
same in either case for elasticities and changes such as those used for 
illustration.) For illustrative purposes and to lessen the abstract nature 
of the illustration, we suppose a demand elasticity of .4. Other variables 
in the demand function are q, the amount purchased at any particular 
price, p, and a, a constant to reflect the effects of income, population 
magnitudes and related variables at a particular point in time. 
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(5) 

the d 
the pi 
classic 
produ 


where 
(2) 
q is | 
reflec 
tions 
tive p 
partic 
ured 
The 
acrea 
increé 
in an 
We 
whic 
is in 
corn, 
of the 
Wi 
(3) 
a give 
Usi 
of ou 
(4) 
As 
rium 
(6) 
Gi 
ing re 
In agri 


OUTPUT IN RELATION To INPUT 899 


The production function used for illustrative purposes is that of (2) 
where 


(2) q = bx,* 


q is the amount of product, x, is factor input and b is a coefficient to 
reflect the effects of a quantity of fixed resources and technical condi- 
tions at one point in time. The elasticity of production used for illustra- 
tive purposes is .8. The variable x, refers to resources used in the form of 
particular techniques at one point in time. It could be a quantity meas- 
ured by some standard such as mass (tons) or value (constant dollars). 
The elasticity of .8 is arbitrary, taken to illustrate a fixed plant in 
acreage for a given state of arts.* Hence, at a given point in time, an 
increase in quantity of inputs representing given techniques would result 
in an increase in output by a smaller proportion. 

We now express input requirements as a function of output as in (3), 
which is derived from (2). The g subscript indicates that resource input 
is in a form representing an early stage of innovation (open-pollinated 
corn, horses, oats without cerasan treatment, etc.). Obviously, as the state 
of the arts increases (b becomes larger), a smaller quantity of resources, 
x, will be required to produce 


(3) xX, = 1.25 1.25 

a given amount of product because b has a negative exponent in (3). 
Using the value of x, in (3), we now derive total cost, C, as a function 

of output in (4), where c is the cost (price) per unit of the resource. 


(4) C = 


As a step towards a “supply” function, indicating the classical equilib- 
rium of output relative to demand, we derive marginal cost, m in (5), as 


(5) m = 1.25¢eb-1%5q.% 


the derivative of (4). From the standpoint of supply, we substitute p, 
the product price, for m, the marginal cost, in (5). Hence, we derive the 
classical short-run supply function in (6) from (5), where q is the amount 
produced at any given product price, p. 


(6) q = 
Given the demand function in (1) and the supply function in (6), we 


_ “By using an elasticity of production smaller than 1.0, we do not assume diminish- 
ing returns over (to) time. As illustrated later, innovations can (as actually experienced 
in agriculture) allow output to increase by a greater proportion than inputs. 
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equate supply and demand as in (7), as a basis for deriving equilibrium 
inputs and outputs under a given situation in respect to demand and 


technology. 
(7) ap~* = .4096c~‘*b5p* 
From (7) we derive (8) and thus (9) where p’ is the equilibrium price, 
(8) pt = 2.4414actb- 
(9) p’ = .9092},—1. 1865 


depending on c, the magnitude of factor price, a, the state of demand 
and b, the state of technology. Substituting p’ from (9) for p in (6), we 
derive the equilibrium industry output in (10). 


(10) = 4540 


Now substituting the q in (10) for q in (3), we obtain (11), indicating 
the amount of input, x,, required for the equilibrium output. 
(11) = 


The equilibrium output/input ratio is that in (12), which represents 
an index of 100 for this base period. 


(12) = 1.1365 


Xg 
Now suppose that demand growth takes place as population and 
national income increase. Further, technical advance changes the produc- 
tion function: More product is obtained from a given tonnage, value (on 
a constant dollar basis) or other unit of input. The demand function 
increases by the proportion , to that in (13). 


(13) q = aap~* 
Similarly, resource productivity increases by the proportion @, to give 


the production function in (14) where the subscript h now reflects the 
new forms of resources, 


(14) q = Bbxn* 

converted to mass (tons), value (constant dollars) or other common units 
of measurement. The proportionate increase in equilibrium output, 1, 
resulting from the increase in demand and improved technology, is that 
in (15), given the demand and 


(15) = 9092 .4540 

production elasticities used. The proportionate increase in equilibrium 
input, r;, is that in (16). These two proportions (i.e., rates of increase in 
output and input) 
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(16) = 


are the same only under the condition of (17), indicating that the rate 
of increase 

(17) B= 

in resource productivity, resulting from technical improvement, must be 
much smaller than the rate of demand increase—if the rate by which 
equilibrium input increases is the same as the rate at which equilibrium 
output increases. Thus, if the proportionate increase in demand were 
15 (ie, the demand function in (1) were increased by 1.5) as a result 
of increases in population and income, the production function could 
increase only by the much smaller fraction or by 1.08; the production 
function in (2) could be multiplied by only 1.08 if ratios of increase were 
to remain the same. 

As a further example, suppose that @ in (18) is 1.5 while @ in (14) is 
165, indicating that demand and resource productivity have increased 
by these proportions. The output and input quantities will now be those 
in (18) and (19), respectively, as compared to those in (10) and (11) before 
the improvement in demand and technology. 


(18) = 8682}, 4540 
(19) Xn = 


In other words, equilibrium output is 1.82 times (82 per cent) greater 
than before the improvement in demand and technology, while equilib- 
ium input is only 1.13 times (13 per cent) greater. Obviously, the relative 
rate at which output and input increase, given a rate of increase in 
demand and physical resource productivity, depends on the elasticity 
coefficients. The output/input ratio has increased from that in (12) to 
that in (20) or by 37 per cent. (The index now stands at 137 as com- 
pared to the base period.) 


(20) = 1.1365 
Xh 

The magnitudes of the elasticity coefficients and the demand and 
production multipliers concerned have caused inputs to increase by a 
maller proportion than output. It is obvious that the relative rate at 
which inputs and outputs change, with given changes in demand and 
techniques, will depend on the production and elasticity coefficients. Or, 
with given elasticity coefficients, the relative rate of increase between out- 
put and input will depend on the rate of growth in demand and technical 
advance. The change in ratio of output to input will be greater as the 
ptice elasticity of demand is lower or as the elasticity of production is 
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greater. If the elasticity of production is sufficiently great relative to 6 
input can even decline while output is increasing. Or, if the price 
elasticity of demand is sufficiently low, an improvement in techniques 
which results in a higher transformation rate for resources (measured 
in some standard unit such as dollars, tons, etc.) and a greater elasticity 
of production, output can increase while input (measured in the standard 
units) is decreasing.® For simplicity purposes in our example, demand and 
technical change are reflected through the two multipliers, with the 
elasticity coefficients remaining constant. Actually, the tendency is for 
price elasticity of demand to decline with growth in income and perhaps 
for the agricultural pyoduction elasticity to increase with technical inno- 
vation. Incorporation of these changing elasticity coefficients into the 
example would cause the growth in input to be restricted even more 
relative to growth in output.® 

The coefficients in the example are not presented as the empirical 
quantities for agriculture (a larger model is being used in empirical 
work, but it is too complex for simple presentation) but to illustrate 
major quantities and coefficients relevant for analyzing input changes 
relative to output growth. These coefficients, relative to increases in 
demand and resource productivity experienced over the last several 
decades, are the major ones responsible for a faster growth in output 
than in agricultural input. Derivation of these quantities for the aggre- 
gate agricultural industry, in more complete models, will allow empirical 
specification of why output has grown at a more rapid rate than input. 
This will also prove greatly more productive than Schultz's criticism’ 
of linear programming and production functions studies for not having 
provided these answers (when the techniques have not been directed 
at all to explaining changes in the aggregate output/input ratio). 


*For example, if we start with the demand and production functions in (1) and 
(2) and increase the demand function by the ratio a = 1.3 and the production func- 
tion by the ratio B = 2.0, equilibrium output will increase by the ratio ry = 1.7388 
or by 73.9 per cent while equilibrium input will decrease by the ratio rz = .8333 ot 
by 16.7 per cent. This is true, for the elasticity coefficients used, because f > a”. 
In other words, equilibrium input can decline absolutely while output increases if the 
—— of production and 8, the change in technology, are sufficiently great relative 
to the demand elasticity and a, the demand multiplier. Of the several examples, that 
in the text comparing (10) and (11) with (18) and (19) best parallels that of American 
agriculture. 

* We determined equilibrium output and input in the classical example which did 
not allow for discounting due to uncertainty and other causes. However, even if @ 
discount coefficient were attached to the supply functions before and after innovation, 
the result would be the same for equal discounts. Even with a growth in the discount 
coefficient, output could still increase more than input, if the rate of technical im- 
provement and the elasticity of production are sufficiently large. 

* Schultz, op. cit., pp. 748 and 750. 
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Constant Ratio of Output to Input 


Schultz mentions that an ideal situation would be one where output 
over input is constant with time.* But ideal for what? If society could 
alter the production environment to the extent of attaining a specific 
relationship between output and input, the ideal would be to have the 
ratio of output to input increase with time. More goods and services 
would then be available from given resources. The only possible reason 
for maintaining output/input ratios of unity would be for purposes of 
statistical charting. 

There are two general cases under which the output/input ratio would 
remain constant (i.e., the index of output divided by the index of input 
would remain at unity) over time. One is the case of constant resource 
productivity (an elasticity coefficient of 1.0) and no improvement in 
techniques as demand increases. The other parallels that in (17) where 
production elasticity is not unity and the improvement in technology 
must bear some particular relationship to the increase in demand, given 
the elasticity coefficients. But in neither of these cases, with the ratio of 
output to input remaining constant, or the ratio of increases remaining 
at unity, would society in general gain, as compared to the case in which 
the output/input ratio increases with time. For example, starting with 
the first case, if the original demand is that in equation (1) while the 


production function is q = bx,, an elasticity coefficient of unity, the equi- 
librium output will be ac-*b* and equilibrium input will be ac~*b~*. The 
equilibrium output/input ratio then is 


4 

—— 0 

Now, if demand increases by the proportion a (to give the demand 
function q = aap~*) while technical improvement does not take place, 
the equilibrium output will increase to aac*b* and equilibrium input 
will increase to aac~*b~*, The equilibrium output/input ratio will remain 
constant at the original value of b. But of what value is this? Society 


would gain more if technical change also could occur at-the rate of 8, 
90 that the output/input ratio could increase to $b, rather than to remain 


r b. 


constant at b. Then for a given agricultural output, q for consumers, an 
amount of resources equal to @-?x, could be transferred to production of 
other goods and services. 

As a second case, with the elasticity of production not at unity, suppose 
that demand and production functions are originally those in (1) and (2). 


— 


*Ibid., pp. 758 and 762. 
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Now suppose that through demand increases, « in (18) becomes 1.5 and 
through technological improvement, $ in (14) becomes 1.0845. Under this 
very small improvement in technology, equilibrium output will be that 
in (21) while the equilibrium input will be 


(21) = 1.3825a-909% 4540 


that in (22). The new equilibrium output/input ratio will thus remain 
constant at 


(22) Xn = 1.35482 


the level in (12), and the index ratio, output index over input index, will 
remain at unity. This condition was attained by holding technical improve- 
ment at a very low level. However, it is not desirable from an economic 
welfare standpoint. The same output could be attained with a saving of 
resources if we caused the output/input ratio to increase through a more 
rapid pace in technical improvement. In fact, the output in (21) could be 
attained by an amount of resources equal to 


(23) Xn = 


if we allowed 6 to be 1.65, as for (19), rather than to restrict it to 1.0845" 
In other words, we could save the proportion 


8017 
1.3548 


of the resources used in producing (21), if we allowed the output/input 
ratio to increase to the level consistent with @ = 1.65, rather than to hold 
it constant at the level of 8 = 1.0845 for (12). Obviously, it is economically 
more desirable to have the index ratio, index of output divided by index 
of input, increase with time (i.e., depart from unity) because it is then 
possible to get a given percentage increase in output, to meet increased 
demands, with a smaller percentage increase in inputs. In this sense, 
the ideal index ratio over time is not unity as Schultz suggests, even 
though retention of this constant index would provide an accounting 
nicety. 


or 44.9 per cent 


Other Causes 


Other practical forces also help explain why the output index has 
increased relative to the aggregate input index. One is that of scale or 
cost economies and farm consolidation. Institutional forces have long 
served to prevent farms from adjusting to sizes consistent with a unit 
cost minimum. It also is evident that over recent decades individual 


*Computed by setting 1.65bxn"* = 1.3825a°"c~*"b*™” and solving for x» where 


the left hand quantity is from (14) with B = 1.65 while the right hand quantity is 4 
in (21), the equilibrium output where we hold technical change to B = 1.0845. 
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farms of average size in major sections of the United States have not 
been large enough to fully realize scale economies under existing tech- 
niques. Further, it is known that farms have been consolidated at a fairly 
rapid rate over the last three decades, with numbers declining by nearly 
a third and acres per farm increasing by about 50 per cent in the period 
1930-54. The simple concepts of scale returns and long-run cost functions 
lead immediately to the conclusion that a declining number of farms could 
allow more output with fewer resources. As two farms of (say) 160 acres 
are consolidated, the consolidating unit need not double labor and 
capital inputs, even though it has doubled output and land input. Unpub- 
lished studies in Iowa show, under the economies associated with 
available techniques (hence, an underemployment of labor and machine 
capital), that consolidating farms can maintain or increase output from 
both land areas with less labor and machine capita] than required by the 
two separate units. Farm consolidations also allow more output from 
fewer inputs because the process tends to drain off the less skilled man- 
agers in commercial farming areas. (Relative income disadvantage is 
greatest for operators who possess small amounts of capital and mana- 
gerial skills.) Illustrating these possibilities is a study in southwestern 
lowa, an area about average for the Cornbelt in respect to yield. Farms 
consolidated typically are operated by remaining farmers, with only a 
slight increase in labor and capital of their own; the total employed on 
the combined units being less than for the separate units. Remaining 
operators apply more yield-increasing techniques and have higher yields 
than those who leave agriculture. They have higher yields on the same 
land, and most remaining farmers add no machinery; or only special 
equipment. 

The gradual trend toward specialization in farming also is a phenom- 
enon allowing more output relative to input. In reducing numbers of 
enterprises, farmers can expand those retained and better realize existing 
scale economies, or the cost economies associated with fixed assets. This 
possibility is about the same as for consolidation of two farms which are 
operating in the range of increasing scale returns or on the negatively 
sloped portion of a cost curve. 
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PLANNING EFFICIENT OPERATIONS FOR 
CHERRY PROCESSING PLANTS® 


VERNON L. SorENsont 
Michigan State University 


Mada principal methods have been used to evaluate the operating 
efficiency of agricultural marketing firms. These are: 1) the older 
and more familiar statistical studies, which express average cost as a 
function of the rate of output, and 2) the more recently developed 
approach which relies on engineering and technical data as the primary 
building blocks from which the most efficient firm is synthesized. Studies 
using both of these approaches are basically input oriented and have been 
developed with the assumption that the composition of both raw material 
inputs and products outputs are given. These assumptions are in many 
cases valid, and in such situations obtaining lower unit costs through 
efficient use of plant facilities and labor, and obtaining adequate gross 
volume are the principal operating problems facing management in both 
long run and short run planning spans. In many other processing firms, 
however, management is, in addition, faced with the problem of deter- 
mining for any given planning period which of several or many combina- 
tions of raw products should be used to produce a given product, or which 
of several or many products should be produced from a given raw 
product. The first of these problems has been analyzed in recent studies 
of feed mixing, while the latter has been analyzed in gasoline blending 
problems.: A problem of the type where flexibility exists which permits 
a range of choice in determining plant output is the concern of this 
article. 

Though the specific situation facing individual managers will vary 
in detail, the general nature of all problems of product composition is 
the same. A group of limiting or restricting conditions must be taken into 
account in determining output policy in order to obtain an optimum 


* Journal article No. 2171, Michigan State Agricultural Experiment Station. 

ti am indebted to C. Hildreth and D. McKee for reviewing this paper and pro- 
viding helpful criticisms and suggestions. % 

‘The principal studies include F. V. Waugh, “The Minimum-Cost Dairy Feed, 
Journal of Farm Economics, Vol. 33, August 1951, pages 299-310; W. D. Fisher and 
L. L. Schruben, “Linear Programming Applied to Feed Mixing Under Different Price 
Conditions,” Journal of Farm Economics, Vol. 35, November 1953, pages 471-483; 
E. R. Swanson, “Solving Minimum-Cost Feed Mix Problems,” Journal of Farm Eco- 
nomics, Vol. 37, February 1955, pages 185-139; I. Katzman, “Solving Feed Prob- 
lems Through Linear Programming,” Journal of Farm Economics, Vol. 38, May 
1956, pages 420-429; and A. Charnes, W. W. Cooper, and B. Mellon, “Blending 
Aviation Gasoline—A Study in Programming Interdependent Activities in an Inte 
grated Oil Company,” Econometrica, 20, 135-159; 1952. 
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over-all production program. Further, all decisions concerning the output 
of individual products are interlocking because they must be made with 
certain common sets of limitations. These limitations may be set by physi- 
cal plant capacities, by capital requirements, market limitations, or man- 
agement policy. When there are only a few possible courses of action 
or if only a limited number of effective overlapping restrictions exist, the 
best program can usually be found with informal analysis or simple 
budgeting supplemented by the judgment of persons well acquainted 
with market conditions and plant operations. However, where several or 
many economically different products can be produced or where several 
limiting conditions must be accounted for, a more formalized procedure 
can be very helpful. 

Where formal procedures can be used, they provide a method of 
deriving inferences about the consequences which will follow from an 
initial set of assumptions and empirical conditions. Two kinds of benefits 
may result. The chance of logical error in the reasoning or analytical 
process is lessened and the burden of time and effort which management 
personnel puts into “feeling out” the situation can often be greatly re- 
duced, Both the greater precision which is obtained and the economy of 
effort to administrative personnel will tend to intensify the potential of 
the decision making role which managers must perform and hence con- 
tribute to better management. 

Included amongst a rather wide range of agricultural marketing firms 
where operating relations are complex enough to warrant the use of 
formal analytical procedures in planning production programs are firms 
which handle and process fruits and vegetables. One of the most complex 
problems of product composition and production planning arises in plants 
which are equipped to process cherries into a wide variety of finished 
forms, 

Managers of these plants are faced with a large number of alternative 
‘production activities” which can theoretically be combined into an 
infinite number of different production programs. Within specified ranges 
of conditions linear programming represents a method of selecting the 
one best program from this theoretically infinite range of possibilities. 
Further, linear programming is flexible enough to handle, again within 
certain limitations, changes in the initial conditions which are stipulated 
in making the original program selection. It is possible, for example, to 
program the operating adjustments required to satisfy varying market 
levels or varying levels of resource restriction.? These adjustments can 


"The method for making these and certain other kinds of adjustments have been 
set forth by Hildreth in a paper entitled, “Some Problems and Possibilities of Farm 
Programming” presented at ri 1956 TVA conference on fertilizer innovations and 
resource use, See E. L. Baum, Earl O. Heady, John T. Pesek, and Clifford Hildreth, 
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be made on a continuous basis and can be introduced at later stages of 
the solution. The practical importance of this flexibility lies in the fact 
that many policy decisions are contingent upon market conditions or 
other phenomena which can be predicted only within wide ranges of 
uncertainty prior to the production period, Decisions which are in error 
due to inaccurate predictions can be re-evaluated rapidly to meet 
changing conditions without complete reprogramming. 


The Problem and Its Setting 


To plan operations for cherry processing plants it is necessary to take 
into account both plant operating relations and market conditions, Both 
are important in developing the frame of reference which management 
must use in arriving at output decisions. Most of the cherries processed 
in Michigan are received at the plant in the comparatively short period 
of two to three weeks during mid or late summer. Consumption on the 
other hand reaches its seasonal peak in January and continues heavy 
through May or June.* This means that production decisions must be 
made far in advance of the period of heaviest sales. The range of products 
which can be produced by any particular plant varies widely. Some larger 
plants are prepared to produce a wide variety of products including pie 
fillings, both frozen and hot packs of canned whole cherries each with 
several can sizes and packing media, and miscellaneous jellies and pre- 
serves. Other plants maintain only one line and produce a single pack 
usually, in this case, 30 pound frozen tins. 

The plant used in this problem has five operating lines and can produce 
a wide variety of both frozen and hot packs. It has facilities for handling 
both sweet and sour cherries. It does not produce miscellaneous jellies 
and preserves. 

Pre-season planning for management includes establishing estimates of 
the potential quantity of raw material available, and from this and the 
market outlook (however imperfectly known) a basic production plan is 
derived. Later adjustments may be made if market outlook changes, or if 
the available supply of raw materials differs greatly from the estimated 
quantity. The planning problem can be fit into a programming framework 
by establishing a budget based on technical plant relations and on 
anticipated or potential market and raw product quantities. Budgeting 
procedures can be handled on the basis of market season, weekly or daily 
input-output quantities. The solution developed here is based on a daily 


Fertilizer Innovations and Resource Use, Iowa State College Press, 1957, pp. 248- 
260. Since none of the other adjustments suggested by Hildreth represent major prob- 
lems to cherry processors they will not be introduced here. 

*B. C. French, “Trends and Characteristics of Red Cherry Consumption,” Michi- 
gan State University, Special Bulletin 414, March 1957. 
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budget assuming the use of two 10-hour shifts, Actual running time with 
breaks for meals and shift changes is 18 hours. With this running time the 
daily resource and market limitations are as shown in Table I. 


1. Damty Puant Capacities 1ND Market LIMITATIONS 


Daily |Daily re- 
Item Unit Capacity Product Unit pra A tion 
Hot pack 

‘Line 1 100 cans 2,160.0! || No. 303 Heavy Syrup | Cases | 1320.5 
*Line 2 100 cans 2,160.0? || No.2 Heavy Syrup | Cases | 1152.0 
‘Lines 3 and 4 100 cans 604.8% || No. 10 Heavy Syrup | Cases | 1767.8 
*Line 5 100 cans 194.44 || No. 303 Light Syrup Cases | 6771.7 
*Pitters (RSP) Cwt. 10,360.0 || No.2 Light Syrup Cases | 5909.8 
*Pitters sweet Cwt. 1,344.0 || No. 10 Light Syrup Cases | 3987.0 
*Syrup Prod. Hrs. 18.0 || No.2 Water Cases | 2580.3 
**Capital 100 dol. 2,000.0 || Frozen Pack 
*Raw Prod. (RSP) | Cwt. 10,000.0 No. 303 Cases | 1198.4 
*Raw Prod. (Sweet) | Cwt. 126.8 No. 2 Cases | 6954.4 
“Freezer capacity Cwt. 2,000.0 No. 10 Cases | 871.7 
*Other storage Cases 20 , 666.0 


1 Line 1 produces either No. 303 or No. 2 size cans. 

? Line 2 produces only No. 2 size cans. 

§ Lines $3 and 4 produce only No. 10 cans. 

‘Line 5 produces only 30 pound tins. 

* Actual physical capacities. 

Budgeted daily limitation based on normal crop size ef approximately 12 million pounds. 


These restrictions were established in three separate ways. The items 
in Table I noted by a single star represent simply daily physical plant 
capacities. The items noted by a double star are based on estimated daily 
requirements in a normal crop year. Their magnitude within certain 
ranges depend on expected crop size.* The market restrictions are based 
on management policy and estimated market limitations. The number 
of commodities produced by this firm increased from eight in 1953 to 12 
in 1955, Management policy is oriented toward diversification but with 
definite quantity limitations on minor or new commodities. 

The initial budget of resource use coefficients and net revenue at the 
unit level are shown in Table II. This table is a statement of the quantity 
of resources used and the net revenue available from the product pro- 
duced with 100 Ibs. of pitted cherries. Such variables cost items as cans, 
cartons, sorting labor, cherries at 5¢ per pound, and miscellaneous other 
expenses have been deducted from the gross value of product to obtain 
net revenue. Average product prices, f.o.b. plant for commodities pro- 
duced in 1955 were used to calculate gross market value. 


“The exception occurs when crop size and hence estimated plant receipts become 
%0 small that some or all of these items cease to be limitational. This happens on 


_— years when heavy frost damage reduces the crop to a small fraction of 
normal, 
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TABLE 2. Resource REQUIREMENTS AND Net REVENUE AT reven 
Levet or Output ror Propucts Propucep from 
Line | progr 
capac- Pitter Syrup | Capital) Raw | Market] Ne woulc 
00 1ly 1ly Ol- uc 1 y r 
a ns) (ewt.) (cases) (hours)} lars) | (cwt.) | (cases) = 
Sour cherries Adj 
303 reaso! 
ight syrup 1.83 | 1.14] 5.62] .01 16 1.22] 5.52] 4, : 
No. 308 which 
heavy syrup 1.29} 1.14] 5.89] .01 | .16 | 1.92] 5.39] 81 | level 
No. 303 
water pack 1.29] 1.14] 5.86] 0 14] 1.92] 0 | | 
No. 2 raw p 
light syrup 1.16} 1.14] 4.82] .01 16 1.22 | 4.82] 4.69 This 
No. 2 
heavy syrup 1.18] 1.14] 4.70] .01 .16 | 1.22] 4.70] 8.58 durin, 
No. 2 stora 
water pack 1.01 | 1.14] 4.21] 0 .18 1.22 | 4.21] 4.60 
No. 10 rentec 
syrup .19 | 1.14] $8.21] .01 .12 1.22 | 8.21] 4.9% only 
heavy syrup .19| 1.14] 8.18] .01 .12 | 1.22] 8.18] 8.10 # freeze 
No. 10 ] to 
water pack 1.14] 38.06] 0 11 | 1.92] 0 | @ 
30 Ibs. tins .04 | 1.14] 1.20] 0 1.22] 0 8.42 ming 
20 oz. frozen 1.02] 1.14] 1.27] .01 .16 1.22 | 4.95] 6.96 diust 
No. 308 frozen 1.17} 1.14| 1.17] .01 16 | 1.92] 4.89] 6.4 
No. 10 frozen 1.14] 1.89 01 15 1.22] 3.56] 5.21 Sinc 
Sweet cherries lines 
No. 308 pitted 1.45 | 1.43] 6.03] .01 23 1.06 | 0 11.72 
No. 808 unpitted 1.49 | 0 6.23} .01 | .20 | 1.44] 0 onlyt 
30 Ibs. tins pitted .04 | 1.43] 1.20] 0 14 1.06 | 0 9.48 th 
30 Ibs. tins unpitted | .05| 0 1.36 | 0 ‘12 | 1.44] 0 
lem w 
The optimum program based on the initial budget is shown in Table 
III. Daily budget allocations used in this solution were based on esti- 
mated total raw product receipts of 12 million pounds. The daily net 
Where 
8. Darty Propuction Program OBTAINED FROM INITIAL SOLUTION 
coeflic 
Product Net Revenue Units Produced Total Revenue 
Per Unit In eac 
(dollars) (dollars) 
Sour cherries that F 
No. 303 water pack 6.15 1452 8 , 929.80 
No. 2 heavy syrup 8.53 245 2,098.85 ‘In 
No. 2 water pack 4.60 391 1,798.60 
No. 10 heavy syrup 8.10 245 1,984.50 can be 
No. 10 water pack 3.89 3044 11,841.16 the leve 
30# frozen tins 3.42 6 20.52 
20 oz. frozen 6.26 1226 7,674.76 sp 
No. 303 frozen 6.84 245 1,675.80 s 
Sweet cherries ems a} 
30# frozen, pitted 9.48 119 1,128.12 ~~ 
Total 87,148.11 and So 


i 
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revenue from this program exceeds that which would have been obtained 
fom the same quantity of cherries produced according to the actual 
program in 1955 by $6,330. For the complete operating year net revenue 
would have increased from $369,767 to $445,727, or by about 20 per cent. 


Program Adjustments 


Adjustments in the initial program may be desirable for a number of 
reasons. Management may wish to evaluate the program adjustments 
which would result from a change in market policy or a change in the 
evel of availability of a restricting resource. Of particular interest to 
many cherry processors is the kind of adjustment required in years when 
raw product receipts are large and regular plant storage is inadequate. 
This problem can be handled in one of three ways. Products can be sold 
during the processing season, plant space not normally used for common 
storage can be temporarily so used, or additional freezer capacity can be 
rented. Because of the wide variety of specific changes which are possible, 
oly one of these adjustments will be illustrated here—the results of 
freezer rental. The method used to incorporate a selling activity is identi- 
cal to that used in adding a rental activity, and the method of program- 
ming the use of temporary storage is identical with that used to program 
adjustments in market levels as shown below. 

Since it is well covered elsewhere the details of a standard solution to 
alinear programming problem will not be developed here. It is necessary 
only to recall that with slack variables included, a production problem of 
the type being considered requires a solution of the mathematical prob- 
lem which can be stated as: 


Max. f (x) = c’x subject to 
Px = b andx > 0 


Where x is a column vector of activity levels, c’ is row vector of net 
returns at the unit level of production, P is an m by n matrix of input 
coefficients at unit level, and b is a column vector of resource restrictions.° 


In each problem that has a solution there is an m by m submatrix P such 


that P-1 provides a basis in terms of which all other columns P of the 


‘In more complete development of the matrix form, the initial equation Px =b 


can be written Px + Px = b whose solution is stated x = Pb — P“Px where x states 
the level at which each process and disposal vector is included in the program, and 


xtepresents those process and disposal vectors which are not included in the program. 

This notation is similar to that used by Hildreth in his discussion of “Some Prob- 
lms and Possibilities in Farm Programming” and can be found more fully de- 
veloped there, This notation is also consistent with that used in Charnes, A., Cooper, 
W. W. and Henderson, A. in An Introduction to Linear Programming, John Wiley 
and Sons, 1953. 
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coefficient matrix p can be expressed. Since the submatrix P consisting of 
column vectors n-m is specified at all stages of solution by the multiplica. 


tion P- P, to add an additional activity Ps it is necessary only to prepare g 
budget of the input coefficients and the net price at unit level, complete 


the multiplication P~, p ;, insert these values into the problem and calcu. 


late for Ps the coefficient used to select incoming activities (A; in Table 
4). Thereafter the solution procedes as before. If the value of A; indicates 
that the new activity should be brought into the program one or more 
additional reductions will be required. New activities can be inserted at 
any stage of solution and any number from 1 to m additional activities 
can be included in the solution. 

Adding a rental activity for frozen storage to permit increasing the 
quantity of raw product handled, resulted in an increase in the level of 
activity 13, the production of 30 pound frozen tins, from six units to 
1,012 units. Net revenue increased from $37,144.11 to $39,611.77, The 
amount of freezer capacity which could be rented is limited by the 
amount of capital available. In order to further extend rental activities 
it would be necessary to increase the quantity of capital available to 
finance inventory accumulation and to pay rental charges by inserting an 
activity to borrow money. This and other variations could be useful in 
practical operating contexts, but will not be explored here. 


Market Programming 


An alternative means of increasing the range of obtainable solutions 
can be developed by changing the level of a specific restriction following 
the solution of the initial problem. The usefulness of this kind of adjust- 
ment can best be illustrated by programming continuous changes in the 
level of a market restriction. Similar continuous adjustments can be made 
in any restriction placed in the initial problem.* Basic computational 
procedure in making these adjustments remains unchanged; the method 
of selecting the outgoing row vector, and the incoming column vector, 
and the method of determining the level to which the restriction can be 
increased or decreased before a program adjustment or a change in the 
basis is necessary are, however, unique. The procedure for making these 
selections is as follows: 

*For examples of cases where similar types of adjustments have been applied to 
farm situations see: Freund, R. J. and King, R. A., The Selection of Optimal Farm 
Enterprises (mimeo.), Journal Paper no. 522 of the North Carolina Agricultural Ex- 
periment Station, Raleigh, N.C., 1953; Bishop, C. E., “Programming Farm-Nonfarm 
Allocation of Farm Family Resources,” Journal of Farm Economics, Vol. 38, No. 2 
May 1956, pp. 396-407; Candler, W., “A Modified Simplex Solution for Linear Pro- 


gramming With Variable Capital Restrictions,” Journal of Farm Economics, Vol. 38, 
No. 4, Nov. 1956, pp. 940-955. 
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1, Select the restriction (k) to be adjusted and calculate the ratios 


x/pix using only those elements of Pix which are negative if the re- 
striction is to be increased and only those which are positive if the 
restriction is to be decreased. The minimum ratio obtained indi- 
cates the maximum amount by which the restrictions can be changed 
without adjusting the program. This ratio also acts as the selector of 
the outgoing row for the reduction necessary before further adjust- 
ment can be made in the restriction being varied.’ 

2, Calculate the ratios of the negative coefficients (p;;) of the selected 
outgoing row I to the column index (A;). Select as the incoming 
activity that column vector for which this ratio is a maximum in 
absolute value.® 


TABLE 4, ILLUSTRATIVE Data ror Resource PRoGRAMMING 


Ac Activity no. 1 2 3 4 5 6 7 8 9 
tivity Cj 
5 b;** Cj Xi 4.203 8.113 4.693 3.424 6.255 8.096 0 0 0 Pik 
4 2000 3.424 ) —1,.3874 —1.872 —1.199 1 0 0 -056 .250 .458 13 
(7 4 
5 6.255 ) 1.294 1.292 1.129 0 1 0 —.241 —.235 —.432 
8 5 
6 767 8.096 245 0 0 0 0 0 1 0 0 819 | 768 
(9) (8) 
A;* —5.52 —1.45 —3.79 0 0 0 —.030 —.106 —.183 
** Subscripts designate restriction numbers in the bj column and the process or activity number in the xj; col- 
umn, 


‘Since one of the conditions of the initial problem statement is x;20 for all i a new basis 
will be required for any change a in b; beyond the point where bj+a results in an x;=0. Re- 


m 
calling that x;=Zpijbi, for any x the new value xi*=Spij(bita). And the difference x;—x;* 
1 1 


or AX; for any i is determined by the multiplication pjxa where k denoted the column of P 
corresponding to the row which includes a. Where the quantity 4x being sought is the value 
which results in x;*=0 (e.g. | xi] =| 4x!) and where 4x=pia the minimum value obtained 
from the ratios x/pix is the maximum value which a can take without violating the condition 
x;$0. It is necessary to use the minimum of the ratios x/pix which are negative if b; is to be in- 
creased and minimum of those which are positive if b; is to be decreased. 

*The basis for using the maximum ratio —p.;/A; for the selected row i to de- 
termine the incoming column can be visualized in logical terms, where it is assumed 
that a program adjustment is desired which will result in a minimum change in the 
basic matrix and where changes in the incremental returns to the restricting factor 
will be as small as possible. The general formula (c* = c —bd/a) for calculating the 
new value (c*) of any element in the complete augmented matrix of the problem 
uses the selected —a:; as its denominator. Further, since all elements of the A*; row 
are calculated using in addition the selected A; in the numerator, the combined effect 
of minimizing the change in the basis matrix and minimizing the change in total net 
revenue with further adjustment in a restriction will be attained where the selected 
column coefficient becomes the maximum ratio —pis/Aj. 

I am indebted to Professor Dean McKee for valuable assistance in developing 
this part of the analytical procedure. 
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An example will help to clarify the method stated under these two 
points. Table 4 includes sample elements of the problem initially solved 
to obtain the production program shown in Table 3. Assume that it is 
desired to decrease the level of restriction number 9 which is shown as 
767 in the b; column. The amount of change possible before any x, be- 
comes zero is determined by the value of the ratios as shown in the 
extreme right-hand column. Since the restriction is to be decreased, only 


the ratios of the x;’s to the corresponding positive Pix (k=9) are relevant, 


The least of these ratios is x./pio or 6/.458, This ratio shows that re- 
striction 9 can be decreased by 13 units to 754 before a change in the 
basis is necessary. Also when the change in basis is made row 4 will be 
the outgoing row for the next reduction. The incoming column is se- 
lected from the decision row d; whose values are the ratios of the nega- 
tive elements in row 4 divided by the corresponding elements in the A; 
row. Since the element d, (—1.372/—1.45) is the larger of these ratios 
the incoming column is number 2. 

The pivot point (p.2) is thus obtained and the adjustment of the basis 
proceeds as in normal solution. The incoming activity will be introduced 
at zero level. A positive level will be obtained when the x; vector is 
adjusted to include the succeeding adjustment in the restriction being 
changed. 

Program adjustments will be necessary as any b, is increased, up to 
the point where the marginal return to the b; being changed is zero, At 
this point the slack vector corresponding to this restriction will re-enter 
the program. Thereafter the restriction can be expanded indefinitely 
without further program adjustment, but for no reason since additional 
quantities will only increase the amount of slack or unused capacity. In 
contracting the level of a restriction the terminal point is reached when 
the resource or market level is zero. The marginal return at this point theo- 
retically increases to infinity. 

The budget for the plant used in this study was established with market 
capacities on 10 items (Table 1). Only three of these, No. 2 heavy syrup, 
No. 10 heavy syrup, and 303 frozen become restrictive in the initial solu- 
tion. At the daily production level 767.8 cases (the initial market re- 
striction) the incremental return for each case of No. 10 heavy syrup 
is approximately 18 cents. The level of this market was programmed 
downward to zero and upward until excess capacity was obtained. The 
results on total returns, changes in marginal returns and adjustments in 
other activities are shown in Table 5 and Figure 1. 

The major output changes which occurred in expanding the market 
level are: (1) production of No. 10 heavy syrup pack increased, (2) pro- 
duction of No. 10 water pack decreased, (3) the production of 30 pound 
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Market Level No. 10 H.S. (cases) 


Fic. 1, PROGRAM CHANGES DUE TO ADJUSTING THE LEVEL OF MARKET 
RESTRICTION ON NO. 10 syRUP PACK 


Taste 5, ApsusTMENTS IN OutpUT or No. 10 Heavy Syrup, REVENUE AND 
INCREMENTAL REetuRN DvE To CHANGE IN MARKET RESTRICTION 


Market level—cases Total plant revenue Marginal revenue per case No. 
produced (dollars) 10 heavy syrup (dollars) 
0 36,629.64 

21.6 36 , 653 . 56 1.09 

755 .6 37, 142.29 .66 

767.8 37,144.52 .18 
3606.7 37,664.19 18 
4276.2 37 , 750.68 
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tins increased, and (4) production of No. 2 water pack dropped sharply 
between the first and third market level adjustment. In reducing the 
market level: (1) production of No. 10 heavy syrup declined, (2) produc. 
tion of No. 10 water increased, (3) production of 80 pound tins declined 
to zero, and (4) production of No. 303 heavy syrup increased sharply. 
Total daily net revenue declined from $37,144.11 to $36,629.64 in ad- 
justing market level downward and increased to $37,750.68 as market 
level was increased. 

From these results it would appear that the initially projected market 
level was a relatively wise choice. The increase of 3500 cases resulted 
in an increase in revenue approximately equal to that obtained from the 
first 767 cases. Further, of the total quantity produced under the initial 
program, only the last 12 cases were produced beyond the point where 
incremental return dropped from the relatively high level of $.66 per 
case to $.18 per case. In order to evaluate the correct adjustment in level 
of production, it would be necessary to weigh certain factors not meas- 
ured in this solution. The element of market uncertainty is particularly 
important. However, it seems unlikely that management would want to 


produce beyond the initially budgeted level. 


Conclusion 


Linear programming can be useful in analyzing operating programs for 
firms processing agricultural commodities. It will permit working out a 
basic production program which can be used as a point of departure for 
testing the effect of individual adjustments needed to meet possible 
alternative circumstances. The method of resource or restriction-level- 
programming presented here generally is limited to testing a single ad- 
justment with all other restrictions held constant. However, the com- 
bined use of both the addition of new activities and continuous program- 
ming of restrictions permit a wide variety of adjustments in the initial 
program which can be of direct use in planning production. 

The present discussion has been developed in terms of short range 
adjustment to changing market conditions for raw and finished product. 
Similar methods could, however, be used to trace the effect of adjust- 
ments with longer term implications. With proper program design and 
with adequate data, decisions with long term implications such as ex- 
pansion of plant production facilities, increasing the available quantity 
of permanent storage, increasing the range of market activity, etc. can 
be evaluated. These aids should be equally as important in the decision 
processes of market firm managers as the short term problems analyzed 
here. 
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ECONOMIES OF SIZE IN THE CATTLE-FEEDING 
INDUSTRY OF CALIFORNIA 


Joun A. Hopkin 
Bank of America N.T.&.S.A. 


Nature of the Industry 


URING 1956 an estimated 1,291,000 head of cattle were finished 

in California feed lots, most of them in very large establishments. 

Of the 496,000 head in feed yards January 1, 1957, 92.7 per cent were in 

lots whose capacity exceeded 1,000, with some yards feeding in excess of 

50,000 head during the year. Only 0.3 per cent were listed for small farm- 

feed lots handling 100 head or less. Table 1 shows the numerical and 

percentage distribution of the feed lots and cattle on feed in the state by 
size of lot. 


TABLE 1. CATTLE ON FEED By S1zE oF FEeEp Lot, JaNuarRY 1957! 


Size of Lot Feed Lots Feed-Lot Capacity Cattle on Feed 
(No. of head) Number % of Thousands % of | Thousands % of 
of Lots Total of Cattle Total of Cattle Total 
100 and less 93 17.4 7.5 0.8 1.4 0.3 
101-500 183 $4.2 56.8 6.1 18.4 3.7 
501-999 56 10.5 $9.4 4.3 16.2 3.38 
1,000 and over 203 87.9 820.8 88.8 460.0 92.7 
535 100.0 924.5 100.0 496.0 100.0 


Not only do the feed lots vary greatly in size, but there is also consider- 
able variation with respect to the relationship of the feed-yard operation 
to the other phases of agriculture on the farm or in the community. At the 
one extreme is the farm feeder whose cattle-feeding enterprise is comple- 
mentary with his other farming enterprises. Most of the feed is raised on 
the farm, and much of the labor is frequently furnished by the farm 
family. Here the feeding program dovetails neatly with the cropping 
program. At the other extreme is the large commercial feed-yard operator 
who purchases all his feed and hires all his labor, but owns no cattle; 
rather, he feeds cattle for other people on a custom basis. In between these 
two extremes is the owner feeder whose feeding operation tends to be 
vertically integrated with cattle ranching operations, a crop-processing 
plant, or a meat-packing plant. He feeds his own cattle, but purchases all 


_ "Quarterly Report of Cattle on Feed. California Crop and Livestock Reporting Serv- 
ice, Sacramento, California, January, 1957. 
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or most of the feed. In reality there are no clear-cut lines of demarcation 
between these three types, and classification of some yards is rather arbi- 
trary as a result. An important combination among these types is the 
owner feeder who also does considerable custom feeding. 

No precise figures are available on the number of cattle being fed in 
the different types of feed lots at the present time. During the 1952-1953 
feeding year, 57 per cent of the cattle going through feed lots in California 
were custom fed.? Probably not over 10 per cent were fed in farm feed 
lots as the term is used above. The remaining 33 per cent were fed by 
owner feeders, although about half of these cattle were owned by opera- 
tors of commercial yards. 


Theoretical Considerations 


Economies of size in the cattle-feeding industry of the Southwest in. 
clude both economies of intensive use of plant and economies of scale as 
described by Viner, J. M. Clark, Boulding, et al. Important labor economies 
occur when the feed yard becomes sufficiently large that labor specializa- 
tion is possible—when one man can spend all of his time mixing rations, 
for instance, while another man spends full time “working” the cattle. 
When numbers of cattle fed are increased sufficiently, new skills, such as 
those of a veterinarian, an animal nutritionist, or a marketing specialist, 
can be made available on a full-time basis, as is done in a few cases in the 
state. In recent years, cattle feeding in California has become an industry 
with high fixed costs which generate a heavy per-unit cost burden when 
not spread over large numbers of cattle. 

Still another important economy of scale (and one which we could not 
investigate in this study) arises from the increased bargaining power of the 
firm as the number of cattle fed is increased. This increased bargaining 
power might occur in buying feeds and livestock, or it might appear in 
selling the fat cattle at an advantage by attracting frequent visits from a 
large number of cattle buyers. Several managers of the larger commercial 
firms indicated that many of their customers—other than chain stores or 
packers—depend on the manager to decide when the customer's cattle 
should be sold. In some cases the manager also purchases the feeder cattle 
for the customer. A reputation for being skillful in buying and selling 
cattle might be equally as important in attracting customers with cattle 
to be fed as a reputation for being able to obtain economical weight gains. 
While bigness is not essential to the acquisition of such skills, the larger 
firms appear to have an advantage in establishing this kind of reputa- 
tion. 

*Scott, F. S., Jr. “Marketing Aspects of Western Cattle—Finishing Operations,’ 


Western Regional Research Publication No, 190, University of Nevada, December 
1955, p. 48. 
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In the analysis of economies of size which follows, Viner’s conceptual 
model of scale economies is used, since the distinction between long-run 
and short-run (nonscale) adjustments is shown neatly in his model of long- 
run and short-run cost curves. In the short run, the physical plant (capacity) 
is fixed, while other inputs are variable. That is, in the short run, feed- 
yard capacity does not change, but the number of cattle fed annually 
can be increased by feeding more lots of cattle in the same yard. Since 
all figures were calculated on the basis of a 120-day feeding period, a 
maximum of three lots of cattle per yard could be finished in one full year. 
The maximum possible feeding ratio,’ then, is 3.00, The minimum possible 
feeding ratio is zero, which would obtain if no cattle were fed during 
the year. For this study, short-run economies are defined as economies 
resulting from shifts in the feeding ratio—the physical plant remaining 
fixed. 

Short-run economies should be distinguished from shifts in scale in 
which the proportions of various important inputs are held constant. 
With “short-run” changes, the number of cattle and the quantity of feed 
are altered while most other inputs remain constant. This distinction be- 
tween short-run adjustments in the feeding ratio and the long-run adjust- 
ments of plant capacity is a very meaningful one to cattle feeders. 

In the long run, the physical plant itself is assumed to be flexible—i.e., 
the feed-yard capacity can be changed. New land can be obtained, new 
feed mills and feeding equipment purchased, new pens erected, or new 
feeding techniques adopted. Long-run economies of size are defined as 
those associated with changes in plant capacity. 

In the absence of data showing changes in costs and sizes of given 
feed yards over time, short- and long-run economies are here approxi- 
mated by analyzing a cross section of the industry at one point in time. 
Throughout the following analysis, therefore, runs the implicit assumption 
that cross-sectional relationships of costs and sizes are valid reflections of 
the relationships that could be observed if a typical feed lot were altered 
in size, 


*The feeding ratio is the ratio of total numbers fed to feed-yard capacity. In 
calculating this ratio for the study, the number of head fed was adjusted to a 120-day 
feeding period. Since every operator appeared to have a definite impression regarding 
the “capacity” of his yard—the maximum number of cattle which he could “satisfac- 
torily” manage in his yard at one time—the reported capacity was used as the denomi- 
nator of the ratio. This definition of capacity, which is conventionally used by animal 
husbandmen, is based on rules of thumb relating primarily to physical phenomena. It 
ignores the problem of determing economic capacity, which is a function of both the 
added per-unit costs and the added per-unit returns associated with increasing the 
number of cattle fed in a given yard over a specified period of time. In an economic 
sense, capacity varies as the price level of inputs or outputs varies. As used in this 
study to determine the feeding ratio, however, it is a relatively fixed number for 


each yard. 
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In studying long-run economies in this manner, it would be desirable 
to observe firms of different capacities which were otherwise proportional 
in every respect, including management. Differences in their costs could 
then be attributed to differences in scale. Actually, different firms usually 
are not similar in other respects, so that the scale effects tend to be con- 
founded with the influence of other forces. To the extent that these effects 
result from random factors, they tend to cancel one another when the costs 
of several firms of similar size are averaged together and compared with 
the averages of other size groups. 

Where these factors are not random but tend to be directly associated 
with size, however, their influence is confounded with the effects of scale, 
The most striking example of this is the influence of changing technology, 
which in general is positively related to size. One of the primary ad- 
vantages of increasing the size of a feed yard is that it frequently permits 
the adoption of new technologies with capital requirements which were 
not economical at lower levels of production. 

Nevertheless, from a pragmatic point of view, the cattle-feeding in- 
dustry is less interested in knowing the economies of “pure” scale—in the 
classical sense—than in knowing the differences in costs associated with 
changes in plant capacity where these costs reflect the impact of new 
technologies currently available with increased volume of business. Since 
this study is directed toward the latter problem, the analysis of long-run 
changes is couched in terms of size rather than scale. 


The Industry Sample 


Information bearing on the problem of economies of size in California 
cattle-feeding operations was obtained in personal visits to a sample of 
feed yards scattered over most of the state. No stratification was made 
by type of feed-lot organization—farm feeder, owner feeder, commercial 
feeder, or combined owner and commercial feeder—since this classifica- 
tion was undetermined until the interview was made. Nor could stratifica- 
tion be made by size of feed lot, since this information was not available 
to private business organizations. There was, however, a good distribu- 
tion of both small and large feeders with various types of feed-lot or- 
ganization. Although the farm feeders in the sample were smaller than the 
owner feeders and commercial feeders, on an average, there were 4 
number of the former who finished in excess of 3,500 head. Furthermore, 
several in both the commercial-feeder and owner-feeder class finished 
fewer than 2,000 head. 

Within each geographic subdivision of the state an attempt was made 
to enumerate the entire population of cattle feeders from information 
supplied by county farm advisers, Bank of America district appraisers, and 
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leading cattle feeders in the area. The inventory was quite complete for 
all areas except the Southern California (less Imperial Valley) and the 
North Coast and Mountain districts. Information for the latter district 
was somewhat limited. However, only 0.9 per cent of the cattle on feed 
January 1, 1957, were located in this area. From this list of cattle feeders, 
the sample was random within each area stratum. 

Information concerning investments, volume of business, costs and 
animal gains, as well as feeding and marketing practices was obtained 
from a sample of 85 feed-yard operators. Of this total number of records 


obtained, 77 were considered applicable to and adequate for this study.‘ 
_ Based on these data, substantial variation was found in the nonfeed costs 
| of cattle finishing among the sampled feed yards. When grouped accord- 
| ing to kind of operation—farm feeder, owner feeder, commercial feeder, 
or combined owner and commercial feeder—differences in the daily non- 


feed costs among the four groups were found to be insignificant when 
firms of comparable size were compared. Likewise, differences in daily 
nonfeed costs per head with different types of feeding—dry-lot or soiling— 
were not statistically significant. Costs did, however, vary significantly 
with differences in the ratio of numbers fed per year to feed-yard capacity. 
Nonfeed costs also were found to vary significantly with differences in 
size as measured by feed-lot capacity. 


The Analysis 


To provide a basis for estimating economies of size for feed-lot opera- 


_ tions in California, the records of the 77 sampled feed lots were divided 
_ into six groups on the basis of reported feed-yard capacity. The nonfeed 


_ costs were computed for each firm; in addition, the average investment 


and cost figures for each of the six groups were computed (see Appendix 


' for a discussion of the assumption and procedure by which costs were 


' calculated) and then used in constructing the six “working models” de- 


picted diagrammatically by the short-run cost curves® of Figure 1. For 
each of the six groups the average characteristics of all firms in the group 
were used as if they were the actual record of a single firm of specified 
capacity. These six average-cost positions are represented by the points 
Ai, Ax, ..., Ag in Figure 1. Line L; L,’ was drawn by inspection to show 
the approximate relationship among the average costs of the six models. 


‘A more complete analysis of the cost structure of the cattle-feeding industry, based 
on these records, is reported in Cattle Feeding in California. Economics Department, 


| Bank of America N.T.&S.A., San Francisco, California, February, 1957. 


*The cost curves under discussion in this paper refer to nonfeed costs only. Total 


_ cost curves would have the same slope (the same absolute change) as their corre- 
= nonfeed cost curves, although the former would have much less proportional 


nge than the latter. 
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Nonfeed Costs per Animal Day (Dollars) 
| 


. 
\ 
09} 


~ 2, oo 


1, 


Number of Cattle Fed (Log Scale) 


Fic. 1. AVERAGE SHORT-RUN AND LONG-RUN RELATIONSHIPS BETWEEN NUMBER OF | 


CATTLE FED AND DAILY NONFEED COSTS PER HEAD, 


The short-run cost curves for these models are illustrated in Figure 1 
by the six solid lines labeled S,, S., . . ., Ss. They are estimated by varying 
the feeding ratio (increasing or decreasing the average number of head 
fed per year), using the budgeting technique. 

The following assumptions were made in calculating the short-run cost 
curves, beginning with the average position for each model. Total invest- 
ment in physical plant was assumed fixed; thus total costs per yard for in- 
terest, depreciation and repair, taxes and insurance remained constant re- 
gardless of numbers fed. 

One half of total labor costs were considered to be fixed, the remaining 
half varying directly with numbers fed. This assumption appears to ft 
quite well the observed differences in labor costs among firms of about 
equal capacity but with different feeding ratios. Because it implies a con- 
stant relationship between numbers fed and variable labor costs, the 
assumption obviously does not hold true at the extremes. However, as 2 
procedure for adjusting labor costs for moderate shifts in the feeding ratio 
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from some medium position, this assumption appears reasonably precise. 

Total power and fuel costs per yard were assumed to vary directly with 
numbers fed. Death loss and veterinary and medical expenses were as- 
sumed to be an increasing function of numbers fed, increasing 2.0 per cent 
(not compounded) per head for every .10 increase in the feeding ratio. 
Overhead and administrative costs were assumed to be one-fourth fixed 
and three-fourths variable. These assumptions fit very closely the observed 
variations in physical inputs and costs among the sampled feed yards. 

Undoubtedly it would make some difference to such costs as labor, 

wer and administration whether a feeding ratio of 2.00 (for instance) 
were obtained (1) by filling the yard to capacity twice during the year 
(each lot being fed for 120 days) and then closing the yard for the remain- 
ing four months, or (2) by feeding three separate lots of cattle during the 
year, with each lot equal to two-thirds of yard capacity. Some of these 
differences, however, would be offsetting. To simplify the calculations 
greatly, the assumption regarding the time sequence in which the cattle 
were fed was made to coincide with situation (2) above. That is, numbers 
of cattle on feed were assumed to be kept approximately constant through- 
out the year. Errors in the cost figures introduced by this simplifying as- 
sumption are negligible, except, perhaps, at the upper portion of each 
short-run cost curve. These errors probably tend to make the slope of the 
upper portion of each curve slightly steeper than the real situation would 
indicate. However, as one moves down the short-run cost curves (as the 
feeding ratio is increased) the influence of any biases introduced by this 
assumption decreases, reaching an influence of near zero at the lower 
portion of the plotted line. Furthermore, it is the lower portion of the cost 
curve that has the greatest practical meaning to the industry. 

Each curve was cut off at an arbitrary lower limit to the feeding ratio 
(upper limit to costs) of 1.00—where the lot is maintained at one-third of 
capacity throughout the year. This is equivalent to having fed only one 
capacity lot of cattle for a 120-day period during the entire year. Similarly, 
each curve was cut off at an arbitrary upper limit to the feeding ratio 
(lower limit to costs) at the average ratio of the three firms within each 
group whose feeding ratios were the highest. Although these latter points 
obviously were somewhat arbitrarily selected, they do provide an obtain- 
able goal for other firms within each size group. The feeding ratios at 
the lower limit of costs varied from 2.20 for group I to 2.62 for group VI. 

Under our assumption of a 120-day feeding period, the absolute maxi- 
mum feeding ratio physically attainable would be 3.00, which would 
allow practically no time between lots of cattle. As soon as one pen of 
cattle was sold, the pen would have to be filled immediately with incoming 
feeders. Furthermore, each pen would have to be filled to capacity 
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throughout the entire year. For reasons of sanitation, some time should | 


be allowed between lots of cattle for cleaning and drying the pens. And 
yard maintenance can be accomplished most efficiently when some of the 
pens are empty of cattle. Failure to provide for any time between lots of 


cattle means risking higher death loss, inefficient gains, and costly handl. 
ing of cattle. Only three of the 77 records used in this study showed q | 


feeding ratio in excess of 2.80. 
As the average feeding ratio is increased beyond the computed limits, 


one should expect to reach a point at which daily gains and the market 


grade of the finished animal begin to drop. This would cause costs per 
“unit” of output to increase and would appear diagrammatically as the 
conventional U-shaped cost curve. However, this study provided no basis 
for making specific assumptions about differences in quantity and quality 


of daily gains associated with very high feeding ratios. The upper limits | 
on feeding ratios used in this study appear to be reasonably attainable | 


goals for those firms desirous of lowering their nonfeed costs. 

Whether or not it would pay an individual operator to lower his costs 
beyond these limits by increasing his feeding ratio depends on a number 
of physical factors which would influence gains—such as climate, drainage 


and shelter, and skill with livestock—as well as on such economic factors | 
as prices of feeders, feeds and finished beef. Each operator must con- | 
stantly appraise such matters for his own situation. There is little ques- | 


tion, however, that most operators could materially lower their costs by 
increasing their feeding ratios up to about 2.50-2.60 inasmuch as gains 
appear not to be adversely affected up to that point. 

The reasonableness and applicability of the assumptions used in this 
analysis and synthesis are demonstrated in Figure 2 where the scatter of 


individual firms used in the study are plotted with (1) the actual nonfeed — 


costs per animal day on the vertical axis, (2) the actual feeding ratios on 
the horizontal axis, and (3) each firm identified as to its own size group 
by special markings. This technique places all firms within each size group 
on a comparable basis, and arranges the firms within each size group 0 
that the relationship between the feeding ratio and nonfeed costs is re- 
flected. The synthesized short-run cost curves of Figure 1 have been 
superimposed on this scatter. The pattern of the scatter for each size 
group fits quite closely the synthesized short-run cost curve for that 
group. In general, the precision of the fit improves materially as the aver- 
age size of the firms increases, owing to the greater homogeneity among 


the larger firms as well as to the fact that the larger firms tended to supply | 


more reliable data than did the small firms. 
As a further check on the validity of the assumptions back of the syn- 
thesized models, the several short-run cost curves were determined mathe- 
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Nonfeea Costs per Animal Day (Dollars) 
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Feeding Ratios for Six Size-Groups of Feed Yards (Log Scale) 


Fic. 2, RELATIONSHIP BETWEEN SIZE OF FEEDING RATIO AND NONFEED COSTS FOR 


FEED YARDS OF VARIOUS SIZES. 


matically from the respective sets of data shown in Figure 2.° The equa- 
tions define curves which are almost identical (within the ranges of the 
feeding ratios shown in Figure 2) to the short-run costs curves shown in 
Figure 1 and 2. Certainly the synthesis is consistent with these empirical 
findings and, in addition, provide detailed information concerning the 
typical patterns by which the component cost elements vary—information 


*The method of least squares, employing the quadratic formula Y = a + bX + cX’ 
was used to compute the short-run cost curves. The several equations, their respec- 
tive standard errors of estimate and correlation coefficients are listed below. 


Size 


Group 


our 


* Significant at 99 per cent level of confidence. 
*® Significant at 97 per cent level of confidence. 


Equation 
Y= 21.53 — 8.93X + 1.70X° 
Y = 22.82 — 11.62X + 2.29X° 
Y = 21.91 — 10.23X + 1.85X? 
Y= 17.80— 7.08X + 1.13X° 
Y= 19.24— 8.97X + 1.63X° 
Y= 18.58 — 8.24X + 1.40X’ 


Sy. 
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that should be of interest to individual operators in planning and manag. 
ing their own feed lot. 

The steepness of the slopes of the short-run cost curves explains why 
many operators seem to be as much or more concerned about operating at 
high volume as with costs of feeds or prices of feeding. Furthermore, such 
behavior on the part of the operators gives added substantiation to the 
general shape of the short-run cost curves. 

Line L, L,’ of Figure 1 approximately connects all points on the six 
short-run cost curves which correspond with a feeding ratio of 2.40 
(approximately the average upper limit to the feeding ratio for the six 
groups), thus providing an indication of the long-run economies of scale 
for the industry. This line shows that cattle feeding as predominantly 
practiced in California is a decreasing-cost industry within the size range 
of its present organization. 

This conclusion appears to be in general harmony with the stated in- 
tentions of the feed-lot operators included in this study. The average 
planned expansion in feed-lot facilities for the following year (1956) was 
413 head for group I, 905 head for group II, 1,085 for group III, 1,094 for 
group IV, 958 for group V and 433 for group VI. Most of the operators of 
group I, the majority of the operators of groups II, III and IV, and less 


than half of the operators of groups II and VI planned to expand feed-lot | 


capacity the following year. 

The expansion plans of group I seemed to follow no definite pattem 
and to be less definite than those of the other groups. Many of those in 
groups II-VI, not planning to expand the following year, faced some 
specific bottleneck peculiar to their own situation which, they felt, kept 
them from expanding. A few operators within groups IV, V and VI felt 
they were as large as they wanted to be; and had no present plans for 
any future expansion at any time. Among those planning to expand, very 
few operators in any group seemed to have a definite idea regarding the 
ultimate size of their firm. In general, plans for expansion were indefinite 
for periods beyond one year. 

There are several implications of this conclusion. First, it means that 
the upper limit on the size of feed yards likely has not yet been reached 
in California. The larger firms are likely to grow even larger in the years 
ahead, and in so doing should become even more efficient. It is not yet 
possible to say how large these firms might grow without reducing their 
efficiency, although there are strong indications from this study that costs 
of administration are a diseconomy of size. These figures indicate that 
administrative costs might soon rise so rapidly as to more than offset 
economies of size, unless important administrative changes were made. 
We should expect to see the average size of feed lots shift upward as new 
firms are established and as existing firms continue to expand in size. 
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Private individuals and firms as well as public institutions and agencies 
which service the cattle-feeding industry could contribute to the efficiency 
of the industry (and consequently toward lower cost of beef for con- 
sumers) by adopting policies and programs which would help each feed- 
lot operator (1) keep his yard operating at a high feeding ratio in the short 
run, and (2) increase the size of his operation to take advantage of the 
long-run economies that result. 

Two of the assumptions back of this analysis are questionable when 
applied to the farm feeder. First, the value of the operator’s labor (and 
the value of family labor, where applicable) was charged at $1.50 per 
hour. For the farm feeder, however, the alternative use of this labor is 
frequently very limited; indeed, one of the important reasons he is feeding 
is to provide better labor utilization. Furthermore, during seasons when 
there are alternative uses of labor, the opportunity cost of that labor to 
the farm feeder frequently is higher than $1.50 per hour. Second, the 
cattle-feeding enterprise was analyzed as a single and separate business. 
On some farms, however, cattle feeding is an integral part of the farming 
program, providing a market outlet for crop by-products and other feeds 
which would be difficult to market otherwise, as well as providing manure 
needed for soil-fertility maintenance. 

A farm family with a surplus of labor has a labor cost of zero against its 
cattle-feeding enterprise if the labor has no available alternative market. 
Likewise, a farmer with unmarketable crop residues useful in feeding 
cattle has different feed costs than does a commercial feeder who handles 
only marketable feeds; the cost of unmarketable crop products to the 
farmer is zero, These differences in the valuation of labor and certain 
feed inputs partly explain not only why there are a number of relatively 
small farmer feeders, despite existing economies of size in the industry, 
but also why farm feeders continue to operate in the face of falling prices 
when other feeders might be forced to cut back or even to liquidate be- 
cause of losses. 

As the farm feeding enterprise expands, the relative importance of those 
resources with zero opportunity costs (surplus labor and unmarketable 
feeds) diminishes. Likewise the enterprise relationship between feeding 
and crop production becomes less complementary and more competitive, 
so that the farmer is forced to divide his key talents between his feeding 
and nonfeeding operations. As his cattle enterprise expands he may well 
find his efforts excessively diverted to the feed lot at the expense of the 
Proper performance of important management functions for his main 
enterprises. In this case, the high opportunity cost of his own labor and 
management tends to limit the size of his feeding enterprise. This special 
situation is exempt from the conclusions regarding size adjustments. 
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Appendix 

The points of division among the six size groups of feed yards were 
selected by judgment based on two factors. First, consideration was given 
to the fact that there is greater uniformity among the larger yards than 
among the smaller firms. Furthermore, the records of the larger yards 
are kept with greater care and precision, frequently being posted by 
CPA’s; whereas, the records from which the data for the smaller yards 
were taken are not nearly so complete. For these reasons, the number of 
firms sampled per group was decreased as feed-yard capacity of the group 
increased. Second, consideration was given to apparent breaks in the 
data wherever possible. 

The average-cost figures for each of the six groups are listed in Ap. 
pendix Table 1, along with the average capacity, average number fed and 
average investment per head fed. 

The cost data for labor, fuel and power, vet and medicine, death loss, 
and administration and overhead were based directly on the operators 
records. Depreciation and repair costs were estimated at an annual rate 
of 7 per cent of the investment in all feed-yard facilities. Taxes were esti- 


TaBLE 1. A CompaRISON OF AVERAGE Darty NoNFEED Costs PER Heap 
AND Oruer Factors By S1zE or YARD 


Size Group I II il IV Vv VI 


Range in feed-lot capacity | Below 1,200- | 2,500- | 5,000- | 8,000- | 14,000 
1,200 | 2,499 | 4,999 | 7,999 | 13,999 | &above 
Number of feed yards per 


group 17 14 13 12 11 10 
Average capacity 486 | 1,498 | 3,205 | 6,479 | 10,531 | 18,053 
Average number fed 784 2,300 4,947 | 10,984 | 20,160 | 35,568 


Average investment per 
head fed in feed-yard 
facilities $23.53 | $24.93 $23.83 | $18.85 | $19.62 | $17.44 


Average nonfeed costs per 
day (cents) | (cents) | (cents) | (cents) | (cents) | (cents) 
Labor (other than office) 5.79 4.08 4.20 3.81 3.52 3.30 
Depreciation and repair 


of equipment 1.37 1.45 1.39 1.10 1.14 1.01 
Taxes .79 .83 .79 .63 .65 .58 
Interest on investment 1.57 1.66 1.59 1.26 1.30 1.15 
Insurance .36 .87 .36 .28 .29 .26 
Fuel and power 56 57 45 39 
Vet and medicine .35 .38 .30 31 .26 31 
Death loss 1.05 .87 1.16 .99 .83 73 
Administration and over- 

head .80 74 .35 .84 

Gross nonfeed costs 12.65 11.18 11.10 9.30 8.92 8.57 
Credit for manure .88 .88 .88 .88 .88 88 


Net nonfeed costs per day | 11.77 10.30 10.22 8.42 8.04 7.69 
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mated at a rate of 60 mills, based on an assessed valuation equal to two- 
thirds of current inventory value. 

The most meaningful rate of interest to use would be the opportunity 
cost of capital to the feed-yard owner, i.e., the return to the owner for 
that capital if it were employed in its most remunerative other use. For 
liquid capital, this opportunity cost is usually higher than the market rate 


of interest. The market rate, then, sets the lower limit for liquid capital but 


does not govern the upper limit for the rate of interest to be used in eco- 
nomic analysis. Any single rate of interest applied to a large number of 


| firms at one time must be selected quite arbitrarily. For this study the 


annual interest rate was assumed to be 8 per cent. 
There are substantial differences in insurance costs among feed yards 
due, primarily, to (1) a difference among operators in the amount of 


risks they are unwilling to carry themselves and for which they carry 
' insurance, and (2) the fact that a few of the newer yards have been de- 
' signed so as to reduce risks and, hence, insurance rates. To eliminate the 


influence of these two factors and thus obtain greater comparability of 
other costs, insurance was computed at the average rate of 1.8 per cent 
of investment. 

The average value or selling price of manure for the sampled feed 


yards was $2.52 per ton (dried) in the yard. Using a conservatively esti- 
_ mated production of seven pounds of dried manure per head per day, 
the credit for manure averaged .88 cents per animal day. 


The nonfeed costs per day averaged 11.77 cents per animal day for size 


group I, with an average capacity of 486 head. As shown in Appendix 


Table 1, these costs decreased consistently as the average size of the 


| yards increased. For size group VI, with an average capacity of 18,053 
__ head, the average daily nonfeed costs were only 7.69 cents per day. 
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MEMBERSHIP ATTITUDES OF 
THE AMERICAN FARM ECONOMIC ASSOCIATION® 


Harry C, TRELOGAN 
Agricultural Marketing Service, U.S.D.A. 


IGHLIGHTS of answers to a questionnaire distributed at the last | 
annual meeting are briefly summarized. The questions were de. | 
signed to ascertain membership attitudes toward several anticipated prob. 


lems requiring consideration by your officers. 
The sample. Questionnaires were distributed to attendants at the open- 
ing general session of the meeting at Lake Junaluska, North Carolina, in 


August 1957. Most of the returns were received at the meetings, but a few} 


questionnaires were carried back to the colleges to be completed. A total 
of 392, close to two-thirds of the questionnaires distributed, were received 
in time to be included in the tabulation. 

Over half the respondents were affiliated with universities, and just over 
a fourth with the federal government. The remaining fourth were scattered 
among industry, state government, and other affiliation. Research, and 
research and teaching were the major activities of respondents, followed 
by extension. Combinations of research, teaching, extension, and adminis 
tration accounted for most of the rest. Only 1 per cent of the respondents 


reported they were not members of the association, with regular members’ 


outnumbering junior members 11 to 1. 

Association activities. Those who filled in the ballot were asked to score 
a list of actual and potential activities of AFEA “very important,” “some- 
what important,” or “not so important.” The only two activities which 
were scored “very important” by most members were the publication of the 
Journal (97 per cent) and annual meetings (93 per cent). The group's at- 
titude on the other items was considerably less crystallized. When asked 
what was the most important activity from their own standpoint, the same 
ranking of interests was revealed. 

In intermediate favor, in descending order, were student activities and 
awards programs, joint meetings with allied societies, publication of bibli 
ographies of current literature, employment service, election of Fellows 
publication of roster, and affiliation with other scientific bodies. 


. ion. The design of the questionnaire, and the editing and codin 
of completed schedules were performed by personnel of the Market Surveys Section, 
Marketing Research Division, Agricultural Marketing Service. Card punching 


machine tabulations were contributed by the Department of Agricultural Economics 
Agricultural Experiment Station of Cornell University. Copies of tables are available 
and may be obtained for a limited time on request to Robert M. Walsh, Chief, Marke 
Development Branch, U. S. Department of Agriculture, Washington 25, D.C. 
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Activities receiving least support were the fostering of local chapters 
and service for corresponding members. Publication of news bulletins and 
sponsorship of lectures and training programs also received low ratings. 

Annual meetings. Agricultural policy, theory and methodology were the 
subjects most widely selected as being of interest for discussion at annual 
meetings. In the multiple-check question concerning subject areas con- 
sidered for inclusion in the programs, seven in 10 of the respondents 
checked agricultural policy, over five in 10 checked theory and methodol- 
ogy, nearly five in 10 selected production economics, and a similar number 
chose marketing. Farm management and prices were each checked by 
about four in 10, 

About one-fourth of the respondents indicated most interest in income 
and demand, land economics, consumption economics, and in foreign 
agriculture. About a fifth expressed most interest in agricultural statistics 
and in agricultural credit. 

The responses indicated greater mutuality of interest among the mem- 
bership in policy and theory but greater intensity of individual interest in 
the less general subjects. The data suggest the most acceptable balance 
between plenary sessions devoted to subjects of widespread interest and 
sectional meetings devoted to more specialized subjects. They are also 
indicative of the relative allotment of sectional meetings to the different 
subject-matter areas that would best correspond with the interest ex- 
pressed. 

Generally, the membership was not responsive to the question of pref- 
erences for expansion or contraction of activities at the annual conferences. 
With regard to general meetings, for example, 70 per cent gave no prefer- 
ences, and the remaining votes were split evenly between “expand” and 
“contract.” On the subject of sectional meetings, however, 42 per cent 
voted and favored expansion over contraction roughly two to one. 

A related question on sectional meetings, where all but an eighth cast 
ballots, indicated a moderate preference for the allocation of more periods 
to sectional meetings and a distinct preference for having fewer sessions 
held simultaneously in each period. 

With less than 20 per cent of the respondents voting on the following 
items, slight preferences were indicated for contracting time allotted to 
the awards program, to social activities, to free time, and to the business 
meetings. 

Cost and revenue. Revealing information on respondents’ attitudes to- 
ward the Journal was obtained in a series of questions on bringing Associa- 
tion cost and revenue in balance. To the hypothetical question, “If cost of 
the Journal were to be reduced, in what order would you favor the follow- 
ing steps?”—reduction in size of the Proceedings issue was ranked first for 
action, A close second was discontinuance of free distribution of reprints 


de. | 
)pen- 
1a, in 
a few | 

total 
eived 

over 

ered 
and 

owed 

dents | 
nbers 
score 
ome: 

hich 
of the 
Ys at: 
asked 

same 
s and 
bibli- 
llows, 
ection, 

g and 
OMICS, 
ailable 

arket 


432 Harry C. TRELOGAN 


to authors. Respondents were less favorably inclined to seek cheaper 
methods of reproduction or to reduce the size of the regular issues, Least 
favor of all was expressed for elimination of the Proceedings issue or ye. 
duction in number of regular issues. 

In response to a question relating to possible reduction in size of regular 
issues, two-thirds favored limiting length of articles, and over 60 per cent 
favored eliminating the list of graduate students in agriculture. These were 
the most clear-cut responses, but half the respondents favored eliminatin 


lists of publications received as well as lists of degrees conferred. Over a | 


third favored curtailing book reviews, but less than a fourth voted for 
fewer articles. This was a multiple-choice check list, and it is perhaps 
significant that elimination of news notes and notes received only 14 and 
10 per cent, respectively, of the votes. 


With regard to suggestions for reduction in the size of the Proceedings 
issue, approximately two-thirds favored limiting length of main papers | 


and discussants’ papers. Some 40 per cent favored publication of abstracts 
of papers, and a third favored selection of papers by editors. But less than 
a fifth would delete discussants’ papers or section-meeting papers or make 
any other changes. 

On the direct question of methods for increasing revenue of the Associa- 
tion, the largest majority (62 per cent) favored raising annual dues, some 
to a maximum of $8.00 and some to a maximum of $10.00. A small per- 
centage favored a $9.00 maximum. A majority (55 per cent) also voted for 
solicitation of additional funds to finance awards program and for solici- 
tation of sustaining memberships from business firms (52 per cent). 

Between 42 and 45 per cent favored increasing Journal subscription rates 
for domestic libraries and firms, raising registration fees for annual meet- 
ings, and for main dependence on increased membership. 

Somewhat over a third would require authors to buy Journal reprints 
as part of publishing articles and would increase Journal subscription 
rates for foreign libraries and firms. Only 15 per cent favored “populariz- 
ing” the Journal so as to attract more advertising. 

Abstracts of Journal articles. The question of desirability of having 
another interested organization publish abstracts of current agricultural 
literature drawn from journals throughout the world, on the whole, re- 
ceived a favorable response. Some 41 per cent considered it “very im- 
portant,” 43 per cent “somewhat important,” and only 14 per cent “not so 
important” or “not needed.” 
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The following corrections should be made in the article “Application of 
Queueing Theory in Determining Livestock Unloading Facilities” which 
appeared in the February, 1958 issue: 


1. On page 109 solving the equation 


should give 


2, On page 109 the equation following “Summing These Values” should 


read 


8. On page 110 the solution for Po should read . . . since the 
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NOTES 


VERTICAL INTEGRATION AND FARM 
MANAGEMENT RESEARCH*® 


Emery N. CASTLE 
Oregon State College 


HE development of vertical integration has captured the imagina. 
', in of academic and nonacademic people alike. In recent months, 
many articles have appeared and numerous speeches have been made 
predicting the effect of this development on American agriculture. No 
one can see clearly at this time how much of American agriculture it 
will affect. Indeed, our statistics are inadequate on the portion of Ameri- 
can agriculture that now operates under some form of integration. The 
revolution it has brought about, however, in the broiler industry cannot be 
dismissed lightly. 

Research workers are not disregarding integration. Research projects 
are being proposed and initiated by many marketing people. Some view 
this as a completely new field; others prefer to say this is just renewed 
interest in the older subject of market structure. Relatively little attention, 
however, has been paid to its possible effect on farm management te- 
search. The purpose of this note is to make a few observations on the 
subject. It is not an exhaustive examination of all of the implications of 
integration on farm management research, nor is it an attempt to predict 
the future of integration; it can be argued that there are forces working 
toward both integration and disintegration. Rather, it is an attempt to 
place this development in perspective as new research is contemplated 
in relation to existing research projects. 


Integration and Decision Making 


Mueller and Collins have described vertical integration as “the o- 
ordination of decision-making processes of two or more stages of produc- 
tion.” They go on to say “there are many gradations in the degree of 
such coordination. The limiting case, of course, is where successive stages 
of production are brought under unified management through ownership 
either as the result of a merger of previously independent firms or through 
vertical expansion of one firm’s activities by internal growth. Grower- 
processor integration usually is a less complete form of integration than 


that created by ownership: it covers fewer activities and decisions, is of 


shorter duration and permits retention of ownership identity.” 
If the above is accepted as an adequate description, it is obvious 


* Technical Paper No. 1115, Oregon Agricultural Experiment Station. 

*Mueller, Willard F. and Collins, Norman R., “Grower-Processor Integration i 
Fruit and Vegetable Marketing,” Proceedings issue, Journal of Farin Economics, 
December 1957. 
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there are many facets to the application of integration. It is also obvious 


its elect on the allocation of on-the-farm resources will vary with the type 


_ of arrangement, That is, a contract with the supplier of feed, for example, 


will have a different effect than will a completely integrated arrangement 


| where supplies, production, processing and retailing all come under a 


centralized management. The instrument used to achieve coordination, 
contract or outright ownership, will also have an effect. Whether the inte- 
gating firm is a cooperative or a private business must also be taken into 
account, 

It is not possible to lay down general decision-making criteria that 
will apply to all these diverse situations. However, some generalizations 
can be made. Contracts are resorted to to accomplish three things: (1) 
diminate price uncertainty, (2) establish a stable supply, and (8) insure 
standard quality. The more complete the integration the greater the 
emphasis given to producing to specifications. Contracts serve as a device 
for the processor or the retailer to exert control over the production proc- 
esses on the farm. Top management may pass down the requirements 
as to quality and quantity, It will be the job of the field staff to let and 
supervise the appropriate number of contracts to achieve these specifica- 
tions, If the integration is “tight,” the interests and desires of the farmer 
will be taken into account much less than if the integration is “loose” and 
a substantial quantity of the commodity is not being produced under 
contract. The contract itself may be “tight” or “loose,” depending upon 
the bargaining position of the farmer. The allocation of resources which 
fnally results will be a compromise decision which attempts to satisfy 
the numerous objectives of the parties to the contract. 

If a cooperative becomes the integrating firm, interesting possibilities 
develop. Profit maximization involves maximizing a composite net return 
for two or more levels in the production-marketing sequence. It is likely 
total net returns to the producer will be maximized at a volume of output 
which would be neither the optimum “marketing plant” nor “production 
plant” output. This, of course, may be the result of contracts with private 
firms if bargaining power is not evenly divided. This suggests interesting 
research in the area of interrelationships of growers and marketing firms. 

The way in which these compromise decisions are manifested will affect 
on-the-farm resource efficiency. If the marketing firm agrees to supply 
certain inputs with the objective of creating a market for these supplies, 
the farmer may be obligated to use more of this factor than if he were 
faming without contract. A pre-mixed feed may not be balanced in the 
way the farmer would mix the feed if he were mixing his own. To the 
extent these supplies can be substituted for other inputs, a different com- 
bination of factors may result than if the farmer were operating without 
4 contract. The quantity produced may also be subject to negotiation, 
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and the farmer may produce more or less of a commodity in order to get 
a contract than he would for the open market. Although it is probable 
that the over-all effect of integration will result in greater efficiency, it 
may not result in the most efficient use of resources on the individual farm, 
The analysis of various types of contract, both from an efficiency and 
from an income transfer standpoint, offers possibilities. The framework 
that has been developed in connection with tenure analysis will haye 
application here. 


There is little reason to believe production function analysis will be 
any less valuable with integration. On the contrary, two considerations | 


drive one to the opposite conclusion. In the first place, fieldmen are more 
apt to be production specialists than the individual farmer. Therefore, 
they may make more application of technical information than the farmer 


who has been producing a variety of agricultural commodities. This} 
trained specialist will be less interested in recommendations and more} 


interested in basic relationships. In the second place, the removal of price 
uncertainty by the use of contracts may make portions of the theory of 
the firm more applicable. While it is true a firm, in the classical sense, 
no longer exists, the basic technical unit production functions will still 
be necessary for decision making. Static analysis, which, in the past, has 
been assumed in the face of obvious uncertainties, may be more realistic 
in the future. 

The problem of technical uncertainty may also be worth mentioning. 
It is somewhat questionable that complete integration can occur for a 
commodity that is faced with considerable technical uncertainty. An 
exception would exist if technical uncertainty faced the individual farmer 
but did not exist for farmers as a whole producing under contract. If the 
supply cannot be predicted, it is doubtful that a predetermined contract 
price can be set. If the quantity varies, price may have to be left open to 
adjust the supply with demand. If a price can be set in advance, this 
probably will mean technical uncertainty will also be low. This merely 
enhances the value of production function analysis. 

Traditional farm management studies that place emphasis on finding 
the optimum farm plan may need to change their emphasis somewhat. 
It may well be that farms in the future will fall into four groups: 


1. Those that are integrated by ownership. 

2. Those farms that are completely integrated by means of contract. 
3. Those farms that are partially integrated. 

4, Those that farm without integration. 


No one can predict at this time the relative importance of the various 
groups. However, the best information at present would indicate there 


greath 
consis 
is real 
much 


The 
the ex 
for a: 
ing th 
meet 
identit 
clients 
better 
agent 
areas, 
to take 
ing an 


will 
predic 
| 
proce 

comb 
of the 
gratec 

have 
well 
may | 
basis. 
For 
to the 
on the 

At 

will b 
the re 
lems ] 
contra 
The p 
This « 
adap 
It d 


act. 


various 


Nores 487 


will be sizable numbers of groups (2), (8) and (4). The author has no 

redictions as to the eventual size of group (1). 

Those farms that are integrated by ownership, that is, when (say) the 
processor is the owner, will still have need for determining the best 
combination of enterprises for a particular farm. However, the client 
of the researcher is no longer the grower but is the owner of the inte- 
grated firm. Technological factors such as fertility, weeds, insects, will 
have to be taken into consideration as well as market outlets. It may 
well be that some of the products will be sold unprocessed, Also, rotations 
may be developed on a farm-to-farm basis rather than on a field-to-field 
basis. 

For the farmer who is integrated by contract, it appears the main man- 
agement decision will involve which contracts to sign. This comes down 
to the question of the most profitable combination of enterprises based 
on the contracts available. 

At present it appears there may be a sizable number of farmers who 
will be producing part of their output under contract but will be selling 
the remainder on the open market. These farmers will have some prob- 
lems peculiar to this arrangement. There may be one crop, grown under 
contract, that is clearly the most profitable for the individual farmer. 
The problem will be that of using the remaining resources most efficiently. 
This calls for nothing new in methodology, paralleling the problem of 
adapting the farm to allotment programs. 

It does not appear that the problems of the fourth group will change 
greatly. If integration proceeds rapidly, the farmers in group four will 
consist mostly of small low-income or part-time farmers. Anyway, there 
is real question as to whether traditional farm management research has 
much relevance to the low-income farm problem. 


Extension Implications 


There are obvious extension implications of integration. The client of 
the extension service may shift from the individual farmer to the fieldman 
for a marketing firm. Many county extension agents in Oregon are feel- 
ing the impact of integration and are searching for a new approach to 
meet their changed situation. Perhaps research efforts are needed to 
identify the real decision makers so that extension will know who their 
clients really are. As mentioned earlier, the fieldman probably will be 
better trained and more progressive than the average farmer. The county 
agent cannot expect to match the fieldman’s technical ability in certain 
areas. This new situation is both a threat and an opportunity. It threatens 
to take from the county agent some of the functions he has been perform- 
ing and may remove his entree to many farmers. On the other hand, it 
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affords an opportunity for him to do some general educational work he 
previously has not had time to do. Public policy education and genera] 
management advice are possibilities. 

Of course, the fieldman for the marketing firm will still need informa. 
tion. The central extension staff is more likely to have the neces 
specialists to supply the type of information needed. Integration may 
well have more drastic extension implications than it does in research, 


Broader Implications 


There are other questions that arise from integration not so easily 
treated as those mentioned above. The whole question of impact on the 
individual farmer is an example. If the farmer becomes dependent upon a 
contract, is he substituting long-run dependence on an impersonal market- 
ing firm for short-run price uncertainty? What are the sociological impli- 
cations in regard to the family farm? Some say integration is inevitable 
and that any catalogue of undesirable effects is academic. From a scien- 
tific standpoint, such a position is untenable. Knowledge of all the effects 
will be helpful in using this new force for the general welfare. 

There is also the question of who should be doing research for the 
integrated firm. The agricultural experiment stations were originally 
established to do research because the individual farmer was too small 
to finance research. If food output comes under the control of a relatively 
small number of firms, should society foot the research bill for these 
firms? Will the benefits of this research be passed on to the consumer with 
the necessary rapidity? What will happen to the independence (assuming 
they still have some) of experiment stations and the extension service if 
their chief clients are a small number of integrated farms or even a smaller 
number of food distributors? 

The answer may lie in the direction of the research undertaken by the 
experiment stations. “Bread and butter,” or highly applied research may 
be more efficiently performed by a large marketing firm than by an ex- 
periment station. On the other hand, experiment stations may have a 
comparative advantage in doing work of a more fundamental nature. 


Summary and Conclusions 


If integration should proceed to encompass a major portion of American 
agriculture, there will be many implications as far as agricultural eco- 
nomics research is concerned. Traditional farm management problems 
will still exist. However, the clientele for farm management research 
may shift from the farm manager to the personnel within the integrating 
firm. These people probably will be more highly trained in the production 
of their particular commodity. Therefore, they undoubtedly will be more 
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interested in the basic relationships involved in a production problem 
than they will in an experiment station recommendation unaccompanied 
by supporting evidence. 

Research on whole farm planning problems may have to be changed 
somewhat as to focus and restrictions for the partially integrated farm. 
The quantity of the contracted crop that is to be produced may cease to 
be a variable to be determined; rather, it will be a requirement that will 
have to be met. The specification of a contract price may make traditional 
static models more, rather than less, realistic. Since the users of research 
results may change, integration may have profound extension implica- 
tions. 

There are many important questions raised by integration that deserve 
answers. Many of these questions fall outside traditional farm manage- 
ment, Integration will not remove the need for farm management re- 
search, although in some cases the direction may be changed. 


ADJUSTMENT OPPORTUNITIES AND THE COTTON 
ACREAGE RESERVE PROGRAM 


J. E. Faris anp Yair KapisHay 
University of California, Davis 


OTTON acreage in California has decreased by approximately 
50 per cent since 1953 as a result of acreage allotments and market- 
ing quotas imposed from 1954 to the present. The farmer is faced with 
the problem of determining the most profitable alternative use of the 
resources formerly used in cotton production. In the 1957 crop year an 
additional alternative, the cotton acreage reserve, was made available to 
cotton producers. Thus, the farm operator had the alternative of not 
planting all of his cotton allotment and receiving compensation from the 
government for reserving up to 30 per cent of his allotment as well as 
using the freed resources for other crops. 
The purpose of this paper is to examine the effect of the 1956-57 cotton 
acreage reserve program on optimum farm organizations under certain 
specified conditions. Considerable emphasis will be placed on the analysis 


and interpretation of the results in terms of the decision-making processes 
of farmers, 


“Cotton producers were not permitted to place more than 80 per cent of their 
cotton allotment in the cotton acreage reserve program during the 1957 crop year 
unless the acres of cotton acreage reserve allocated to the county were in excess of 
that required to cover all agreements. If this situation existed the farmers were per- 
mitted to place additional acres in the reserve program. 
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Framework of Analysis 


The research technique employed to select the most profitable combina. 
tion of resources is that of linear programming. A description of the 
natural and other physical resources in Western Fresno county, California, 
helped provide a basis for specifying a framework of analysis. A repre- 
sentative farm with two sections of land was constructed using data from 
a complete enumeration of cotton farms in Western Fresno county.’ 

Certain realistic constraints need to be explicitly specified for resources 
available to the farm operation. The restrictions placed on the availability 
of land, water and the cotton allotment are presented in Table 1. The 


TABLE 1. Resource RESTRICTIONS FOR CoTTon Farms, 
WEsTERN Fresno County, CALIFORNIA® 


Farms with 
Unit One soil Two soil Three soil 
grade grades grades 
1 2 3 4 5 
Land:> 
Grade I soil acre 1,230 915 750 
Grade II soil acre 0 315 258 
Grade III soil acre 0 0 222 
Irrigation water: 
3/1 -3/31 ac. in. 3,984 3,984 3,984 
4/1 -4/30 ac. in. 3,840 3,840 3,840 
5/1 -5/31 ac. in. 3,624 3,624 $ , 624 
6/1 -6/15 ac. in. 1,752 1,752 1,752 
6/16-6/30 ac. in. 1,608 1,608 1,608 
7/1 ac. in. 1,608 1,608 1,608 
7/16-7/31 ac. in. 1,536 1,536 1,536 
8/1 -8/15 ac. in. 1,440 1,440 1,440 
8/16-8/31 ac. in. 1,536 1,536 1,536 
Cotton allotment acre 238 238 938 


* An additional restriction for those farms participating in the cotton acreage reserve pro- 
gram is that not more than one-half of the cotton allotment can be placed in the cotton acre- 
age reserve. 

> Grade I soil is the most productive and Grade III soil the least productive soil. 
farms are assumed to have varying proportions of three different soil 
grades with Grade I soil being the most productive and Grade III soil 
the least productive. It is also assumed that farm operators will not place 
more than 50 per cent of their cotton allotment in the cotton acreage 
reserve. 

Information from several sources was synthesized into “standards 
which represent typical techniques of production used by the farmers 


* A representative farm with five sections of land was also constructed. However, 
because of the similarity of results for the different size farms, the discussion in 
paper will be centered on the smaller size farm. 
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in Western Fresno county or techniques recommended by specialist for 
the area. In forming price and cost expectations, “normal” price relation- 
ships were sought. An enterprise budget was constructed for each alter- 
native enterprise considered as a production possibility by type of soil. 
Yields and net cash return by type of soil are presented in Table 2 for 


each alternative enterprise considered.* 


TABLE 2. YrELDs AND Net Casu Returns By Sort GRADE, 
WESTERN FRESNO County, CALIFORNIA 


Soil Grade I Soil Grade II Soil Grade ITT 
Enterprises Net cash Net cash Net cash 
Yields returns Yields returns Yields | returns 
(dollars) (dollars) (dollars) 
1 2 8 5 6 
Alfalfa hay 7.5 ton 45.79 | 6.25 ton 24.02 a a 
Alfalfa seed 750 lbs 67.50 550 lbs 19.03 300 Ibs b 
Barley 33 ewt 40.76 25 ewt | 21.86 20 cwt 9.55 
Castor beans 25 ewt 56.42 20 ewt 27.32 17 ewt 9.86 
Field corn 50 cwt 47.43 45 ewt 35.38 40 ewt 23.32 
Cotton 1125 lbs 244.92 875 lbs 164.93 ® ® 
Cotton acreage reserve | 875 lbs 127.68 625 lbs 90.18 a ® 
Flax 35 ewt 39.82 27 ewt 15.07 18 cwt b 
Melons 175 crate} 118.52 165 crate} 105.02 140 crate} 71.27 
Milo 50 ewt 73.98 45 ewt 61.92 40 ewt 49.86 
Safflower 25 ewt 25.46 20 ewt 8.28 16 ewt b 


* Not considered as a production possibility. 
> Negative net cash return. 


All of the alternative enterprises are presently being produced in West- 
em Fresno county. However, the melon enterprise is not available to 
all farmers in the area because of the lack of packing and marketing 
facilities. Melons were selected because they are the most important 
specialty crop in Western Fresno county and because specialty crops as 
a whole are very important to farmers in the area. 


Optimum Farm Organizations 


Optimum farm organizations for farms with and without the melon 
enterprise and the cotton acreage reserve enterprise are presented in 
Table 8. When the melon enterprise is excluded as a production possi- 
bility, cotton acreage reserve does not enter into the optimum programs 
under the assumed price and production conditions (see programs S-A-1, 
$-A-2 and §-A-3). When melons are considered as an available enterprise, 


"Net cash return is defined as the difference between gross receipts from the sale 


of = product produced by a process less the cash expenses and interest on operating 
capital, 
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farms with one or two grades of soil can increase net cash returns from 
the farming operation by participating in the cotton acreage reserve pro- 
gram (compare programs S-B-1 and S-B-2 with programs S-C-1 and 
¢.C-2), Participation in the acreage reserve program permits the farm 
operator to utilize land that would otherwise remain unused in the sense 
that no net cash return would be forthcoming from the idle land.* How- 
ever, it does not “pay” the farm operator with three grades of soil to 
participate in the cotton acreage reserve program. 


119 ac. cotton I 
119 ac. reserved | 
764 ac. barley 
20 fe 44 ac. alfalfa seed | 
184 ac. melons 


10 d 
100 
« reserved 
barley 
Dh alfalfa seed 


« melons 
200 ac. idle 


Cotton Acreage Reserve, Net Cash Returns (dollers per acre} 


Cotton, Net Cash Returns (dollers per acre) 


Fic, 1, Stability Boundaries for Optimum Organizations with Respect to Changes in 
Net Cash Returns from Cotton and Cotton Acreage Reserve for Farms with One Grade 
» of Soil and the Melon Enterprise. 


Stability boundaries for cotton and cotton acreage reserve on the farm 
with one grade of soil and the melon enterprise available are presented 
in Figure 1.5 It was assumed in the initial programs that the net cash 
retun from the cotton acreage reserve enterprise on Grade I soil was 
approximately $128 per acre (15¢ per pound of lint for an 875 pound 
yield less $3.50 for keeping the land in good potential use). For farms 
with one grade of soil, enterprise combination S-B-1 would be optimum 
if the net cash return from cotton acreage reserve varied between $106 
and $152 per acre (ceterus paribus). A decrease in the proportion of the 


“Actually there may be a cost (a negative net return) associated with idle land in 
order to keep it in good potential use, i.e., weed control. 
Stability boundaries denote the limit within which net cash returns from cotton 


and cotton acreage reserve can vary without changing the optimum combination of 
enterprises, 
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better soils has the same effect as decreasing the net cash return from the 
cotton acreage reserve program. The optimum enterprise combinations 
S-D and S-E in Figure 1 for the farm with one grade of soil are identical 
with optimum enterprise combinations for two grades of soil (S-B-2) and 
three grades of soil (S-B-3), respectively (Table 3). Thus, a decrease in 
the proportion of the better soils shifts the stability boundaries to the left. 
This is interpreted as meaning that the lower the proportion of better 
soils the less profitable the cotton acreage enterprise is in relation to the 
cotton enterprise. 


Conclusions 


The above analysis has indicated that under the assumed price, cost 
and yield conditions, it would be profitable for farms on the better soils 
and with the melon enterprise available to place part of their cotton 
allotment in the cotton acreage reserve program. On the farms with one 
and two grades of soil, it would be profitable to place 38 per cent and 
18 per cent, respectively, of the cotton allotment in the acreage reserve 
program. Assuming that 40 per cent of the farmers in the area have the 
alternative of producing melons or a similar specialty crop, it would have 
been profitable for less than 7 per cent of the total cotton allotment to 
be placed in the reserve program.® 


Approximately 9 per cent of the total cotton acreage allotment was | 
signed up by California cotton producers under the 1957 cotton acreage | 


reserve program.’ These agreements to participate in the program re- 
quired only 37 per cent of the total funds allocated to California for the 
cotton acreage reserve program. It is doubtful if even 9 per cent of the 
total cotton acreage in Western Fresno county was signed up to partici- 
pate in the reserve program. 

Why did the cotton acreage reserve program fail to attract more farmers 
to participate? The above analysis indicates that for many of the Cali- 
fornia farms the payment for reserving cotton acreage was too low.' The 
payments for reserving cotton acreage would have to increase $20.00 per 
acre before the farm without the melon enterprise and only the best soil 
would include any cotton acreage reserve in the optimum program. On 
farms with less productive soils an even larger increase would be required. 
However, it would only require an increase of $7.00 per acre before the 
farm with three grades of soil and the melon enterprise would include 
43 acres of cotton acreage reserve in the optimum program. 

Although the analysis indicates that it would be profitable for some 


* This assumes that 60 per cent of the farms have only one or two soil grades. 
* California stabilization and conservation committee. 
* An analysis of larger cotton farms in this area resulted in the same conclusion. 
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of the farms to participate in the acreage reserve program, the net cash 
returns would only be increased by 4 per cent on the farm with one 

ade of soil and by 1 per cent on the farm with two grades of soil. An 
increase of this magnitude may not appear very large to farmers with 
total net cash returns of $90,000 to $100,000 from farming. Another reason 
for the lack of participation in the reserve program was the lack of 
knowledge on the part of the operator. Cotton producers have been in a 
state of flux concerning which enterprises to produce since 1954 when 
the cotton allotments were sharply decreased. Thus, they were uncertain 


with respect to the prices, costs and yields of crops other than cotton 
and barley. 


Cotton Acreage Reserve Program for the 1958 Crop Year 


Several major changes in the cotton acreage reserve program are 
being made for the 1958 crop year. The first major change is that of 
placing a maximum of $3,000 on the amount that each farm unit can 
receive for participating in the reserve program.® This amounts to 24 
or less acres that can be reserved. It is doubtful if farms the size of those 
considered in this investigation would participate under such a small 
limit. 

The second, and perhaps more critical change in the program, is that 
the farm operator in this area would be required to reduce the total 
acreage of all crops, with the exception of permanent legumes, by the 
number of acres placed in the reserve program. The cotton acreage 
reserve would not enter into the optimum program under this condition 
because permanent legumes (alfalfa) require more water than cotton in 
a very critical time period, and the net cash return per acre from the 
alfalfa and the cotton acreage reserve enterprises is less than the net 
cash return per acre from cotton. 

As a result of these two major changes in the cotton acreage reserve 
program for the 1958 crop year, it appears that participation in the 


program by California farmers will be less, and perhaps considerably 
less, in 1958 than in 1957. 


"Information obtained from a representative of California Agricultural Stabiliza- 
tion and Conservation Committee at Berkeley, California. 
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SOCIOECONOMIC CHARACTERISTICS OF INNOVATORS: 


PETER E. HILDEBRAND AND J. PARTENHEIMER 
Michigan State University 


ECENTLY there has been an increased interest in the study of 
R the process of management as opposed to studying the physical 
and economic aspects of farm management problems. As part of a 
related development, Beal and Bohlen? have summarized a number of 
sociological studies dealing with the process by which farm managers 
accept new ideas. Their principal topic is the diffusion of new ideas, 
which they divide into five stages—awareness, interest, evaluation, trial, 
adoption. Two other major topics discussed by Beal and Bohlen are 
individual differences and the effect of such differences on the adoption 
of new ideas by farmers. 

The Interstate Managerial Survey, which was discussed at, and follow- 
ing, the East Lansing meetings of the AFEA®* produced information 
which can be compared with that reported by Beal and Bohlen. How- 
ever, it should be remembered in the discussion which follows that the 
IMS was not designed for this specific purpose. Also, it should be kept 
in mind that the IMS is a farm management study while Beal and Bohlen 
summarized primarily sociological studies. 

Beal and Bohlen classify farmers on the basis of the time it takes them 
to adopt new ideas. Their classification contains five groups: innovators, 
early adopters, early majority, majority, and nonadopters. IMS data do 
not permit division of farmers into such fine categories. However, 
responses to one question can be used to divide those who would be 
more likely to be first from those who would be less likely to be first 
to adopt new ideas. For brevity, the first group is designated innovators; 
the second group, non-innovators. 

The IMS question was: . 

“Assuming for a moment, that there will be changes in farming methods 
and equipment, would you be willing to be the first one in your area to try out 


some of these changes, or would you prefer to have some other farmer try 
them out before you adopt them?” 


* Michigan Agricultural Experiment Station Journal Paper No. 2182. This paper is 
the result of a suggestion by G. L. Johnson and has benefited from his criticisms. The 
authors also wish to acknowledge helpful criticisms and suggestions from Charles 
Beer, G. I. Trant, and A. R. Bird, Errors and omissions are, of course, those of the 
authors. 

* Bohlen, Joe M. and Beal, George M., How Farm People Accept New Ideas, Spe- 
cial Report No. 15, Agricultural Extension Service, Iowa State College, November, 
1955. The Diffusion Process, Special Report No. 18, Agricultural Extension Service, 
Iowa State College, March, 1957. These are summaries of a flannelgraph presentation 
by Beal and Bohlen. 

* See, Journal of Farm Economics, December, 1955, p. 1097f. 


This 
woul 
answ' 
quest 
first. 
92 fa 
was 
they 
highe 
Th 
were 
schoo 
grade 
tion’ ' 
adult 
agrict 
receiv 
tender 
spond 
tion.” 
ency 
downy 
years 
Those 
vators 
tion 
were | 
1914 
hood 
the fir 
Part 
full-tir 
as a p 
pared 


ency 
‘Sig 
* Sig 
* Sign 
"Sign 
Sign 
Sign 
Sig 


NOTES 447 


This question was asked of 184 farmers. Of this group, 66 indicated they 
would be willing to be first; 92 would prefer to wait for others; 22 gave 
answers such as “it depends” or, “don’t know”; and 4 did not answer the 
question. Of the total, 36 per cent indicated they would be willing to be 
frst. This is the innovator group. The non-innovators include only those 
92 farmers who indicated they would prefer to wait for others. As there 
was no basis for including the remaining 26 respondents in either group 
they are not discussed. The chi-square test of significance was used; the 
highest level at which the relationships are significant is footnoted. 

The data showed that the innovators had more formal education and 
were more likely to have had agricultural training during their formal 
schooling.t There was a definite break between those who had an eighth- 
grade education or less and those with more than an eighth-grade educa- 
tion’ which concurs with the findings of Beal and Bohlen. Those who had 
adult vocational agricultural training and mechanical training related to 
agriculture were more likely to be innovators, while those who had 
received training under the veteran’s training program showed a distinct 
tendency toward being non-innovators.° Previous participation by re- 
spondents in 4-H, FFA, or both, was positively associated with innova- 
tion.’ 

Also in agreement with the summary of Beal and Bohlen is the tend- 
ency of the younger men to be innovators.* There was a rather constant 
downward trend in this tendency with increase in age. The number of 
years a person had been in farming did not follow this pattern exactly. 
Those who had farmed less than 20 years were more likely to be inno- 
vators than those who had farmed 21-40 years. In an intermediate posi- 
tion were those who had farmed for more than 40 years.® Since the data 
were collected in the summer of 1954, the two breaks would come in 
1914 and 1934. The results suggest a tentative hypothesis that the likeli- 
hood of being an innovator is related to the trend in farm prices during 
the first few years of farming. 

Part-time farmers appear much more likely to be innovators than 
full-time farmers.'° If everyone who does any-off-farm work is classified 
as a part-time farmer, 35 per cent of this group are innovators as com- 
pared with only 15 per cent of the full-time farmers. There was a tend- 
ency among the part-time farmers for the proportion of innovators 


* Significant at .98 level. 
* Significant at .999 level. 
* Significant at .95 level. 
"Significant at .90 level. 
* Significant at .90 level. 
° Significant at .95 level. 
” Significant at .98 level. 
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to increase with the amount of part-time work and the proportion of 
income from nonfarm sources. 

More respondents with an average yearly gross income of $18,000 or 
over were innovators than those with an average gross income of less 
than $3,500. Farmers in between these two groups were intermediate 
with respect to innovation.’ Net worth condition followed a somewhat 
different pattern. A relatively high proportion of the farmers with high 
net worth were willing to be innovators. However, those with low net 
worth were somewhat more willing to innovate than those in an inter- 
mediate net worth position.’? Contrary to the findings reported by Beal 
and Bohlen, the amount of debts and the debt-asset ratio were not 
associated with innovation. 

Farmers who hire labor were more likely to be innovators than those 
who used only family labor.** A much higher proportion of those who 
rented part of their land were innovators than those who owned all 
their land. Farmers renting all their land were in an intermediate posi- 
tion.** Also, as the size of farm (acres in crops and rotation pasture)" 
increased, the proportion of respondents classified as innovators in- 
creased,’* 

In general, the IMS data substantiate the findings reported by Beal 
and Bohlen. However, in the IMS data, there was no significant relation 
between innovation and participation by the farmers’ children in 4-H or 
FFA. The information given by Beal and Bohlen states a positive correla- 
tion in this respect. Some of the characteristics of innovators given by 
Beal and Bohlen which are substantiated by IMS data are: more educa- 
tion, younger, greater net worth, larger farms, and more participation in 
adult extension programs. 

Beal and Bohlen make reference to the sources of information used in 
the various stages of the diffusion process and in relation to the respective 
rates of adoption. The IMS shows little difference between sources of 
communicative information used by innovators and non-innovators. The 
IMS question was more concerned with what sources were used rather 
than when and by whom they were used and can, therefore, not be held 
to be a sufficient basis for assessing Bohlen and Beal's ranking. 

Inspection of the IMS data shows that a very important category of 
information sources is the non-communicative category. The studies 
summarized by Beal and Bohlen have neglected this category. Of both 


Significant at .99 level. 

* Significant at .90 level. 

* Significant at .99 level. 

* Significant at .999 level. 

* Significant at .99 level. 

* Increased size may be considered by some as innovation in itself. 
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communicative and noncommunicative sources considered in the IMS, 
the most important was “past experience”—a noncommunicative source. 
Beal and Bohlen have made reference to one of these noncommunicative 
sources, trial on a limited scale, and have also alluded to “observing the 
experience of others” as contrasted with “talking about a project to 
neighbors and relatives.” Other noncommunicative sources include 
“written records” and deduction from known information. 

As mentioned by Glenn Johnson in a paper delivered at the recent 
North Carolina meeting of the AFEA, the studies summarized by Beal 
and Bohlen neglect the farmer’s use of statistical procedures, economic 
principles, and technical disciplines in the decision making process. An- 
other neglected aspect of management is responsibility bearing.’ The 
acceptance of responsibility for the decisions is an integral part of the 
process. Logically, each step of the diffusion process is affected by re- 
sponsibility bearing. 

The diffusion process can be accelerated if initial efforts are directed 
to those farmers inclined toward innovation. Knowledge of the socio- 
economic characteristics of innovation can aid in selecting farmers who 
would be most receptive to new technology. 


™ Unless one considers this implied in the adoption process. 


NOTE ON TRANSPORTATION AND ASSIGNMENT PROBLEMS 


WILFRED CANDLER 
The University of New Engiand, N.S.W. Australia 


WO recent articles have discussed the solution of transportation 
[ma assignment problems. Both methods call for a complete revalu- 
ing of all paths, routes, or arrows, after each change of route loading. 
Much faster solutions can be obtained by taking advantage of the fact 
that if after a change of route loading, the activated paths (or arrows) 
used to value an inactive path remain active, then the value of the inac- 
tive path remains the same. Hence, if after valuing all routes a route is 
activated and it is still possible to activate another route (that would 
originally have given a saving), then a saving will be made by activating 
this route. This principle does not stop for only two routes; three, four 
or any number of routes can be activated successively with successive 


. Milton M. Snodgrass and Charles E. French, “Simplified Presentation of the 
Transportation Problem Procedure’ in Linear Programming,” Journal of Farm Eco- 
nomics, Vol. 39, February, 1957, p. 40; and Daniel B. Suits, “Solution of Assignment 


i? by Directed Graphs,” Journal of Farm Economics, Vol. 39, November, 1957, 
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savings, provided that in the transportation problem these adjustments 
do not demand negative route loadings. 

This principle may be illustrated from the assignment problem dis. 
cussed.2 The heavy arrows of Figure 1 give the original routes. The 
figures with 1 superscript give the original route loadings. The dotted 
arrow corresponds to the activation of route A;, and the figures with 2 
superscript indicate the second route loadings. Now, we note that the 
valuation of route A,, both before and after the activation of route A,, 
depends only on routes A,, and A,,; hence, its value is the same before 


FIGURE 1 


and after the rerouting, and a further saving of 2 per unit can be achieved 
by routing the supply from (4) to (1) via (2). The final route loadings 
appear with a 3 superscript in Figure 1.° 

In this way it may be possible to make several successive improve- 
ments in the route loadings without having to go through the labor of 
revaluing all routes. 

Several other short cuts are available elsewhere‘ but the above saving 
seems sufficiently important to be reported at once. 


* Daniel B. Suits, op. cit. 
* And will be seen to correspond to the optimum route loadings of Figure 5, p. 982 


of Daniel B. Suit’s article. 
‘*E. O. Heady, and W. Candler, “Linear Programming Methods,” Iowa State Col- 


lege Press, 1958. 
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PRODUCTION FUNCTIONS FROM DATA 
OVER A SERIES OF YEARS 


WiLLiaM G. BROWN AND MERRILL M. OvESON 
Oregon State College and Pendleton Branch Experiment Station 


ERTAIN problems are encountered in the estimation and use of 
production functions from experimental data covering a period of 
several years which do not occur when results from only one year are con- 
sidered. There has been some discussion as to which estimate of the 
production function should be used when the producer is faced with a 
probability distribution of production functions." Some have suggested 
that the modal function (the function with the highest probability of 
occurrence) be used in preference to the average production function 
calculated from data over all the years. 

Despite the fact that a modal function fitted from data of “typical” 
years might have a higher probability of occurring, the “average” function 
(calculated from data over all the years) has certain properties which 
makes it “better” than any other estimate such as the modal or median 
function.” Besides, having minimum variance, the least squares average 
function is unbiased. That is, the coefficients of the average function have 
an expected value equal to the corresponding population parameters. 

If the farmer wishes to maximize expected profit over the entire period, 
then the mean function is optimal since it gives the best estimate of the 
marginal productivities associated with specified factor inputs. The mean 


*For example, see Earl O. Heady, “Economics of Agricultural Production and 
Resource Use,” Prentice Hall, Inc., 1952, pp. 486-489. Also, David D. Mason, “Sta- 
tistical Problems of Joint Research,” peed. gh Farm Economics, Volume 89, No. 2, 
May 1957, pp. 373-374. 

To keep the problem manageable, the not unreasonable assumption is made 
that the functions making up the probability distribution of production functions are 
all of the same algebraic form. Unless this assumption is made, it seems doubtful if 
generalizations regarding the mean, modal, or median functions would have opera- 
tional significance. 

*Some principle of choice other than the traditional maximization of profit could 
be employed, of course, since no single principle thus far advanced seems to be uni- 
versally acceptable as a rule for selecting a particular course of action. It has been 
noted that the form of the decision model employed could affect the choice of the 
> proen estimate of the production function. For example, a conservative principle 
of choice would favor the selection of estimates giving lower marginal products than 
the mean. This fact is illustrated by the data in Table 1. U: (+r current prices, there 
are no rates of application which were not unprofitable in at least one of the 10 
years. The only way to be sure of not losing money on fertilizer in any one year 
would be to refrain from applying any. 

In the author’s opinion, the effect of risk and uncertainty are best handled by re- 
ducing application rates to a point where discounted expected marginal returns per 
dollar expended for fertilizer are comparable to discounted expected marginal re- 
turns in alternative investments available to the firm. Employment of some conserva- 


ts 
S- 
e 
ed 
2 
he 
re 
_| 
ing 
| 
Col- 


452 NoTEs 


function thereby would be the relevant function to use in determining 
economic optimum inputs when the deviations of particular responses 
from the average cannot be predicted in advance.‘ 

An empirical illustration of the preceding is provided by experimental 
results from continuous spring wheat over a 10-year period at the Pendle. 
ton Branch Experiment Station, Oregon.* In Table 1 the average yields at 
each level of nitrogen are given. Although there is considerable variation 
in yields. from year to year, there is a pattern to the yearly response 
curves. The increase in yield from nitrogen application can be seen more 
clearly in Figure 1. 


TaBLE 1. AVERAGE YIELDS IN BusHELS PER ACRE oF ConTINUOUS SPRING WHEAT AT Spzci- 
FIED LevELS oF NITROGEN, PENDLETON BraNcu EXPERIMENT STATION, PENDLETON, 
OreEcon. THE 30, 60 aNp 90 Pounp Entries REPRESENT Two OBSERVATIONS: 
Cueck Piots Hap aN ADDITIONAL REPLICATION 


Pounds of Applied Nitrogen Per Acre 


Year 
0 30 60 90 

1944 12.5 10.8 16.8 13.05 
1945 11.27 18.35 13.35 13.1 
1946 17.5 29.8 43.7 47 .55 
1947 13.9 26.5 $1.1 30.9 
1948 9.8 20.75 25.55 24.6 
1949 8.0 11.4 12.55 14.4 
1950 18.23 23.8 21.05 17.1 
1951 16.4 26.65 32.05 29.35 
1952 18.87 33.35 $6.35 34.50 
1953 13.97 19.35 $1.25 29.45 

Average 14.04 22.08 26.38 25.40 

Total corrected Sum of Squares................ 8191.20 


The yield response was greatest in 1946 with increased yields of 25 to 
30 bushels per acre at the high rates of nitrogen. In 1947, 1948, 1951, 1952, 
and 1953 the yield response to fertilizer was good although not so spec- 
tacular as in 1946. In 1944, 1945, 1949, and 1950 the increase in yield was 
meager; nitrogen did not seem to help much in these four years. 


tive principle of choice designed to minimize possible losses or income variability 
does not seem to be an adequate answer to the problem of determining optimum 
fertilizer rates. 

‘The preceding statements are most easily shown where the variances of the dif- 
ferent treatments are homogeneous. Where the treatment variances differ significantly, 
the problem becomes more complex. Weighted regression has been used in such 
cases whereby each treatment is assigned a weight inversely proportional to its 
variance. See Thomas E. Tramel, “Distributions of the Fertilizer Production Func 
tions in Relation to Decision-Making,” Ph.D. Thesis, Iowa State College Library, 
Ames, Iowa, 1954. 

®See W. G. Brown and Merrill M. Oveson, “Profitability of Fertilizing Wheat 
in Umatilla County,” Oregon Agricultural Experiment Station Circular 583, October, 
1957. 
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Fic. 1, Estimated yield responses to nitrogen from continuous spring wheat at 
Pendleton Branch Experiment Station for the years 1944 to 1953. Yield response 
curves for each year were estimated from the increase in yields over check plots at 
30, 60, and 90 pounds of nitrogen. 


On the basis of the yield increases over check plots, “similar” years were 
pooled and regressions were estimated for each set of similar years. In the 
following equations, Y refers to predicted yield in bushels per acre, while 
N refers to pounds of elemental nitrogen applied per acre. 

(1) 1946, Y = 17.1 + 0.5512N — 0.002292N? 

(2) 1947, *48, ’51, 52, 53, Y = 14.5 + 0.4758N — 0.003386N? 

(3) 1944, °45, 49, 50, Y = 12.6 + 0.1478N — 0.001431N? 

(4) Over all years, Y = 14 + 0.35214N — 0.0024946N? 


All the above regressions were statistically highly significant except 
the regression for the years 1944, ’45, 49, and ’50. However, even this 
regression is significant when prediction of yield increase from nitrogen 
is considered.* 


_ ‘The main purpose of the yield-fertilizer function in this case is to predict increases 
in yield at various rates of N rather than total yield. 
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In Figure 2 the four production functions have been plotted. In this 
case the probability distribution of response curves appears non-normal: 
the average function over all the years falls considerably below the 
modal function which was calculated from the yields in 1947, ’48, °5 
and 

In Table 2 the economic consequences of determining the optimum rate 
of nitrogen from the mean and modal production functions are presented, 
The value of increased yield in Table 2 was assumed to be $0.89 per 
bushel which is considerably below the present market prices.” For the 
favorable years, 1946, ’47, ’48, ’51, 52, and ‘53, the modal function recom. 
mendation of 40.4 pounds per acre returned a greater margin over the 


TasLe 2. Marcins Per Acre Over Cost Usine Optimum 
Inputs BasED ON AVERAGE Versus Mopat Propvuction Functions 


Optimum Input of 30 Pounds Determined from Average Function 


Increased Value of Increase Cost of N at Margin Per Acre 


Type of Response Year At $0.89/Bu.  $0.18/lb. Over Cost of N. 
1946 14.47 12.88 5.40 7.48 
1947, °48, °51-"53 11.23 9.99 5.40 4.59 
1944, °45, ’50 3.15 2.80 5.40 —2.60 
Average Margin Per Acre Over All 10 $2.00 


Optimum Input of 40.4 Pounds Determined from Modal Function 


Increased Value of Increase Cost of N at Margin Per Acre 


Type of Response Year Yield At $0.89/Bu.  $0.18/lb. Over Cost of N, 
1946 18.53 16.49 7.27 9.22 
1947, 48, 51-53 13.70 12.19 7.27 4.92 
1944, °49, 3.64 3.24 7.27 —4.08 
Average Margin Per Acre Over All 10 Years...................0eeeeeeeees $1.77 


cost of the nitrogen. However, margins in the four poor years were 
sufficiently less under the modal system to reduce the average margin per 
acre over all 10 years to $1.77, which was 88 per cent of the average 
margin for the mean. 

Costs and returns in Table 2 illustrate the fact that the average pro- 
duction function over all the years is preferable to other estimates such 
as the median, mode, etc., when expected profit is to be maximized and 
there is nothing but past results to go on. For maximum profit over time, 
the average function will always give results which are as good or better 
than for any other single estimate when checked back against the func- 
tions for individual years or sets of years as in Table 2. The mode or 


™'The low price was selected in order to utilize a portion of the average function 
which differed in slope from the mode. Around 60 pounds of nitrogen the mean 
and modal response curves have nearly the same slope; saan , the modal 


function would give results similar to the mean in the range around 60 pounds. 
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Pounds of applied nitrogen per acre 


Fic. 2 Estimated probability distribution of production functions from 10 years of 
experimental results, Pendleton Branch Experiment Station, Pendleton, Oregon. 


median would give results as good as the average production function 
only as they approach the mean function, as in a set of normally dis- 
tributed functions. 


Economic Feasibility of Using the Average Function for All Years 

Since the average production function would be the “best” single 
estimate to use to maximize profit over time if the probabilities of each 
type of response were known and there were no “advance information” 
as to which type to expect in a particular year, just how good would 
results be from relying on this average function for every year? Of course, 
if the farmer could “anticipate” the correct type of response for the 
coming year, returns from fertilizer would be greater. 
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In Table 3, two cost-price situations are considered in comparing re. 
sults from the optimum average application for each type of response, 
At the low price of $1.00 per bushel for increased yield of wheat and with 
N at $0.15 per pound, the average margin per acre over all the years was 
$4.09 when the optimum input of 40.5 pounds was determined by the 
average function; the average margin was $5.67 where optimum inputs 


Tasie 3. Marerns Per Acre Over Fertitizer Cost Ustne Optimum Inputs Basen ox 
AVERAGE Versus Types oF RESPONSE FUNCTIONS 


Optimum Inputs Determined From Average Function (Wheat at $1.00 per Bushel) 


Value of Margi 
Pounds Increased Increased Cost of N er to 


Type of Response Year of N Yield Yield at Cost o 
$1.00 Per Bu. . Nitrogen 
1946 40.5 18.56 $18.56 $6.08 $12.48 
1947, ’48, ’51, 40.5 13.72 13.72 6.08 7.64 
1944, 40.5 3.64 3.64 6.08 —2.44 
Average Margin Per Acre Over All 10 $ 4.09 


Optimum Inputs Determined From Each Individual Type of Response Function 


Value of Margin 
Pounds Increased Increased ay er Acre 
ype P of N Yield Yield at Per Lb, Over Cost of 

$1.00 Per Bu. ' Nitrogen 

1946 87.5 30.68 $30.68 $13.12 $17.56 

1947, ’51, ’52, ’53 48.1 15.05 15.05 7.22 7.83 
1944, 50 0 0 0 0 0 

Average Margin Per Acre Over All 10 $ 5.67 


Optimum Inputs Determined From Average Function (Wheat at $1.80 per Bushel) 


Value of Cost of N Margin 


Pounds Increased Increased Per Acre 

Type of Response Year of N Yield Yield at 80-12 Over Cost of 
$1.80 Per Bu. — Nitrogen 
1946 57.2 24.03 $43.25 $6.86 $36.39 
1947, °51, ’52, 57.2 16.14 29 .05 6.86 22.19 
1944, °45, ’50 57.2 8.77 6.79 6.86 —0.07 
Average Margin Per Acre Over All 10 Years....................0.000 0000008 $14.71 


Optimum Inputs Determined From Each Individual Type of Response Function 


Value of Cost of N Margin 


Pounds Increased Increased 
Type of Response Year Yield Yield at Cost o 
$1.80 Per Bu. > Nitrogen 
1946 105.7 32.65 $58.77 $12.68 $46.09 
1947, °53 60.4 16.39 29.50 7.25 22.25 
1944, °45, 49, °50 28.3 3.04 5.47 3.40 2.07 


Average Margin Per Acre Over All 10 Years......................000000055 $16.56 
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were determined according to the type of response year. The greatest loss 
from using the average function occurred during the most favorable 
fertilizer year, 1946, since only $12.48 would have been “cleared” per 
acre as compared to a maximum of $17.56 which would have been pos- 
sible had the very favorable response been anticipated. Use of the average 
function in the unfavorable years would also have resulted in a loss of 
$9.44. If the unfavorable years had been foreseen, no fertilizer should 
have been applied with increased yield of wheat worth only $1.00 per 
bushel. In spite of these losses in the very favorable and unfavorable 
years, the average loss per year from the use of one rate determined by 
the average function was only $1.58 per acre. 

In the bottom half of Table 3 a more favorable nitrogen-wheat price 
situation is assumed, With increased wheat yield valued at $1.80 per 
bushel and with N costing $0.12 per pound, a higher application of 57 
pounds of N was specified by the average function. Under these prices, 
about $10 per acre more could have been realized if the very favorable 
response in 1946 could have been foreseen. Similarly, slightly over $2.00 
more per acre could have been netted if the less favorable response in 
the four poor years could have been anticipated. However, in spite of 
these reductions the average margin per acre over all 10 years if 57 
pounds of N had been applied would have been $14.71, only $1.85 under 
the average margin when the correct (in retrospect) type of response 
function was used to determine the optimum input. 

In conclusion, for continuous spring wheat at Pendleton, Oregon, the 
use of the average function gave fairly good results when checked against 
the individual type of response functions. Of course, correlation of mois- 
ture and soil fertility measurements with crop response to fertilizer 
could permit considerable improvement in fertilizer recommendations 
if sufficient data were available. 
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A PARTIAL EVALUATION OF STATIC THEORY FROM RESULTS 
OF THE INTERSTATE MANAGERIAL SURVEY 


Davin H. BoyNE AND GLENN L. JOHNSON 
Michigan State University 


OLICY makers and both general and agricultural economists are 

confronted continually with questions concerning the relevance of 
static economic theory.1 These questions arise at both micro and macro 
levels. 

Among the general evidences of the relevance and usefulness of this 
static theory are the successes attained in the field of farm management 
when it is used in budgeting, continuous function analysis and linear 
programming. It has also proven useful in numerous aggregative price 
analyses and has a long established record of usefulness in formulating 
national policies. 

There are also many indications of the deficiencies of static theory. 
They include the success of earlier approaches to farm management, some 
of which ignored static production economic theory; in fact, some of 
these other approaches with their emphasis on technological and human 
elements appear essential to a complete understanding of the manage- 
ment process and of solutions to farm management problems, Further evi- 
dence of the shortcomings of static theory is found in (1) the failure of 
static theory to explain much aggregative behavior and in (2) the obvious 
success of many national policies that are contrary to those suggested by 
static economic theory. 

To throw a little more light on the usefulness, relevance and short- 
comings of static theory, this paper examines data on some of the actual 
behavior of 1075 farmers in seven states. More specifically, this paper 
indicates, partially (1) what portion of the behavior of these farmers is con- 
sistent with static theory, (2) promising lines of modification in that theory 
and (3), incidentally, something about the applicability of other theories. 

The study is based upon Interstate Managerial Survey data from four 
questions? pertaining to (1) organizational behavior, (2) responses to 


*See Frank H. Knight, Risk, Uncertainty and Profit, Houghton Mifflin Company, 
Boston and New York, pp. 141-2 for a discussion of the meaning of statics an 
pp. 145-6 and especially 147 for some of the assumptions which are relaxed in con- 
verting a static system into one for studying secular change and progress. To get a mote 
dynamic system which handles profits and the managerial process, the assumptions of 
perfect knowledge and foresight also have to be relaxed. See pp. 198f. It seems 
unnecessary to embark on a discussion of the various distinctions between statics 
and dynamics in every journal article and note. The views of one of the authors on 
this distinction are presented in “Needed Developments in Economic Theory as Ap- 
plied to Farm Management,” Journal of Farm Economics, Vol. 32, November 1950, 
Proceedings Number, pp. 1140-1158. 

* These four questions were part of over 60 questions included in the IMS. Each 
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changing input prices, (3) responses to changing output prices and (4) 
managerial behavior when purchasing a major piece of farm machinery. 

The criterion for what evaluation of statics is attempted herein is con- 
sistency between static theory and observed behavior. 


Organizational Behavior of Farm Managers 


The most general of the four questions asked attempted to find out 
how farmers decide upon the organization of their business for a given 
year, Organization is used to refer to those aspects of a farm business 
which are not changed in the short run; organizing refers to the process 
of creating the organization. Operation and operating relate to the day 
to day and short run aspects of running a farm. More specifically, 172 
of the 1075 farmers were asked, “Could you tell me how you made up 
your mind about what or how much of each product to produce this 
year?” The respondents gave answers which, when analyzed, indicated 
347 uses of the following general response categories with the indicated 
percentages of the 172 farmers using each category. 


Percentage 
of farmers Response category 
15.1 adjusted or conformed to price, price expectations or price changes 
7.6 adjusted or conformed to income and/or debt repayment needs 
52.9 responded or conformed to land and cropping patterns 
57.0 responded or conformed to feed supply and/or livestock program 
41.9 responded or conformed to government allotments and programs 
9.9 responded or conformed to insect, disease, and/or weather conditions 
8.7 _ responded or conformed to habit and custom 
8.7 responded or conformed to labor limitations 


Responses for six farmers were not ascertainable. Eight other less-used 


of these questions was included on at least one of six different field questionnaires 
used in the survey. One question was included on two of the field questionnaires. 
These questions were open ended. Intensive probing was carried out by interviewers 
in connection with each question. The responses were recorded in detail on schedules, 
and analytical codes were developed to permit summarization and transfer of this 
detailed information to IBM cards. 

The six field questionnaires were used in fixed order. Responses were received from 
1075 farmers in eight strata located in seven states prog Michigan, Indiana, Ohio, 
Kentucky, Kansas, Iowa and North Dakota. The sample for the study was random 
with respect to sample segments in geographic strata delimited within each state. 
The farmers sampled were those having primary entrepreneurial responsibilities for 
business units producing more than $2,500 worth of farm products, including the 
value of home consumption but excluding rental value of farm dwellings. Farmers 
with types of leases and partnership arrangements restricting their performance of 
the managerial functions were excluded. 

For a more complete description of the nature of the IMS and an explanation of 
the universe of farms studied, see Harald R. Jensen, “The Nature of the Study,” 
Journal of Farm Economics, Vol. 87, December 1955, pp. 1097-1102; and Cecil B. 
Haver, “The Universe of Farm Studied,” Journal of Farm Economics. Vol. 37, De- 
cember 1955, pp. 1102-1105. 
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categories accounted for 44 responses. Of the 17 categories considered, 
the 14 involving limitations on production accounted for 89 per cent of 
the ascertainable responses.*® 

The farmer responses were also classified on the basis of general ap. 
proach to farm organization. Each farmer was placed in the category 
representing the approach which appeared to be dominant in the recorded 
responses. The results of this analysis follow. 
Percentage 
of farmers General approach to farm organization 


45.0 land-use approach‘ 
11.1 livestock approach‘ 
17.0 combinations resolved by simultaneous solution 
4.7 __ price expectations or outlook approach 
6.4 _ all other methods of approach 
15.8 method of approach is not ascertainable from the answer given 


100.0 Total 


About 85 per cent of the farmers appeared to have a general approach 
in mind which aided and directed them in making decisions concernin 
the organization of their farms. Most of the farmers relied heavily on 
approaches to farm organization which involved fitting a farm business 
organization to the characteristics of an important fixed asset such as 
land, livestock herd or supply of family labor without taking into detailed 
account interactions with other variables in the situation. Forty-five per 
cent used the land use approach and 11 per cent used the livestock ap- 
proach, Considerable reliance was also placed on variable factors influ- 
encing organization. About 5 per cent used the price expectation or out- 
look approach, while 17 per cent arrived at an organization by fitting to- 
gether several elements of the business without following a fixed pattem 
(simultaneous solution). 

The heavy emphasis of farmers on the fixed elements in their business 
does much to account for both the usefulness and shortcomings of static 
production economic theory in explaining the individual and aggregative 
production behavior of farmers. The law of diminishing returns, so crucial 
to marginal analysis, does not operate except when variable factors of 
production are used in connection with a set of fixed factors. The heavy 
emphasis of farmers on fixed asset approaches indicates they find in their 
experience that this condition for using static marginal analysis is met; 
this accounts, in part, for the success of farm organization and price 


*Other response categories indicating limitations on production not mentioned 
above include individual or family preference 2.9 per cent, specialty conditions 12 
per cent, equipment and operating capital 4.7 per cent, experience and knowledge 
5.2 per cent and buildings, fences, tiles, etc., 3.5 per cent. 

*See L. A. Bradford and Glenn L. Johnson, Farm Management Analysis, pp. %, 
74 for a discussion of these approaches. 
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analysis work which are based on static production economic theory. At 
the same time, however, the major role which fixed asset approaches play 
in farmer behavior also accounts for the success of farm management 
analyses which ignore the interactions among variables which are handled 
by the marginal apparatus. 


Farmer Responses to Changing Prices 


In an attempt to learn more about the decision making processes of 
farmers, the consequent effect of these decisions on production (supply 
responses), and the consistency of these decisions with static economic 
theory, two unstructured question sequences were used. One dealt with 
responses to changes in input prices, The other dealt with responses to 
changes in product prices. 

Changes in input prices. In the sequence investigating responses to 
changes in input prices, 184 farmers were asked: “What important thing 
that you buy (x) and use in production has had a fairly big change in 
price recently? What do you use it for? (y) How did you make up your 
mind about how much of (x) to use in producing (y) when the price of 
(x) changed?” 

The data below present a breakdown of the explicit or inferred re- 
sponses of the 163 farmers who answered this question. 


Effect on Change in input price 
production Increase Decrease _ Direction unknown 
------- number — — — — — — — 
Change in output or input use 45 9 6 
No change 37 2 37 
Not ascertainable 7 1 19 
per cent — — —- — — — 


Percentage of respondents in 
each input price situation 54.6 7.4 38.0 


Ninety-three farmers (51 per cent of those responding) reported (1) how 
a specific input price had changed and (2) how this change had affected 
their production. Of an additional 37 farmers who did not state the direc- 
tion of the input price change, 11, or 6.7 per cent, did not change produc- 
tion because, apparently, the input involved was a complement. Thus, 
enough information is available on about 64 per cent of the 163 farmers to 
appraise the consistency of their behavior with static theory. 

Input price increases. Forty-five farmers experienced an increase in 
input price and made a change in their production. Seven reduced out- 
put, three did not reduce output but used more of a substitute, three did 
not reduce output but adopted cost reducing technology and/or practices, 
12 did not indicate what happened to output but used more of a substi- 
tute, another 23 did not indicate what happened to production but adopted 
cost reducing technology and/or practices, while four increased output 
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and two went out of production. The four farmers who increased output 
did so with the aid of (1) cost reducing practices or new technolo 
(2) a more than offsetting increase in product price or (3) apparently felt 
that the new input price was still less than returns from its use. Some 
farmers gave more than one of the above reasons for their actions; only 
two of the 45 failed to give at least one reason consistent with static 
economic theory. 

Thirty-seven farmers experienced an increase in input price, but made 
no change in production. Of these, 19 appeared to maintain unchanged 
production because they regarded the input as a complement, while 21 
indicated that even though the input price increased, the price of the 
input was still less than returns obtained from its use. Two of the 87 gave 
no reasons for their behavior; one gave a reason which was neither in- 
consistent nor consistent with static theory. 

Input price decreases. Of the nine farmers who changed production 
in response to a decrease in input prices, five actually decreased produc. 
tion because of a more than offsetting decline in product price, while 
three used more of the input with an unstated effect on output, and one 
maintained output but used more of the input as a substitute for other 
inputs. 

Two farmers experienced decreases in input prices but made no change 
in production. Apparently, one farmer did so because the input, though 
still unprofitable, was less unprofitable than previously. The other farmer 
gave no reason for his decision. 

General conclusions about responses to changes in input prices. Ninety- 
eight, 95 per cent, of the farmers on whom enough information was 
available concerning their responses to changes in input prices to appraise 
the consistency of their behavior with static theory behaved in manners 
consistent with that theory. The success of farm management and price 
analysts who base their work on static economic theory is not surprising; 
conversely, the importance of adjustments to changes in input prices 
emphasizes the inadequacy of approaches to farm management and price 
analysis which ignore responses to such changes. The reasons given by 
farmers for adjusting or not adjusting to changes in input prices indicate 
that while a majority experienced the changes from a near equilibrium 
position, many also experienced them from a position of disequilibrium, 
that is, the new prices occurred before some farmers were able to bring 
their businesses into the equilibrium positions resulting from prior 
changes. 

Further, analysis of responses to input price changes shows that farm- 
ers are less responsive to increases in input prices than to declines. Forty: 
five per cent of these mentioning increases in input price did not change 
production, while only 18 per cent of those mentioning input price de- 
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creases did not change production.> The difference between these two 
percentages is significant at the 1.7 per cent level. The wording of the 
question permitted the responses to apply to both stock and flow inputs. 
If acquisition prices for all inputs equaled their salvage values, as is com- 
monly assumed in static economic theory, farmers would be expected to 
be as responsive to rising as to falling input prices.° However, a difference 
between acquisition and salvage prices would make farmers less respon- 
sive to input price increases than to declines particularly for stock inputs 
following periods of expanded production. As the IMS survey was con- 
ducted in 1954, following several years of expanding production, and the 
study indicates that farmers were more responsive to price declines, it 
appears that the usefulness of static production economic theory might be 
enhanced materially by reconstructing more of it on the assumption that 
acquisition costs and salvage values differ for inputs. However, it should 
be pointed out that the question was not asked nor the responses coded 
in such a way as to permit detailed investigation of whether the respon- 
dents were “stuck with” supplies of inputs. 

Theoretically, greater responsivity of farmers to input price declines 
than to increases suggests irreversible industry supply curves. Perhaps 
greater use of models in supply and price analyses which take differences 
between acquisition costs and salvage values into account would increase 
the proportion of aggregative supply behavior explained by such analyses. 

Offsetting movements of product prices were common enough to indi- 
cate that the problem of isolating or identifying the separate influence of 
changes in input prices would be important in analyzing responses to 
price changes. This problem of identification has been important in both 
professional and lay thinking about the responsivity of farmers to price 
changes.’ Probably many of those who reject static economic theory as 
contrary to observed responses of farmers to price changes do so without 
having first solved the identification problem. 


Changes in Product Prices 


The sequence of questions dealing with changes in product prices was 
presented to 178 farmers. It asked: “What important thing that you 
produce for sale (x) has had a rather drastic change in price recently? 
Did the price go up or down? How did you make up your mind about 
what to do about production of (x) as a result?” 

In response to the first question of this sequence, 144 of the 178 farmers 


*Glenn L. Johnson and Lowell S. Hardin, Economics of Forage Evaluation, North 
ern Regional Publication No. 40, April 1955, pp. 6-12. 
id. 
‘See E. J. Working, “What do Statistical Demand Curves Show?” Quarterly Journal 
of Farm Economics, Vol. 41, 1927, pp. 212f, and Trygve Haavlmo, “The Probability 
Approach in Econometrics,” Econometrica, Vol. 12, Supplement July 1944. 
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named livestock products and 27 named crops as having had a change 
in price recently. Almost 85 per cent of the farmers reported price declines 
since the survey was conducted in 1954. The small number of farmers 
reporting increases in product prices reduced the statistical significance 
of some empirical findings of this study. Eight farmers (4.5 per cent) did 
not indicate the direction of the output price change they had experienced, 
The third question in the sequence revealed the effect of changes in 
product prices on production. 


Effect on Production Change in output price 
Increase Decrease Nonascertainable 

Increase 6 13 0 
Decrease 0 27 
No change in level but a change in 

marketing process 1 26 0 
No change at all 11 75 1 
Nonascertainable 1 10 7 


Of the 178 farmers questioned, 159 (90 per cent) indicated how a change 
in output prices had affected production. Seventy-three (41 per cent) 
changed production when output price changed, seven in response to out- 
put price increases and 66 in response to decreases. Eighty-six farmers (48 
per cent of the 178) did not change production although they reported 
changes in output price: 11 of the 86 experienced output price increases 
while 75 experienced decreases. 

This same group of 178 farmers gave 179 reasons justifying their action 
or inaction with regard to production. An analysis of these reasons shows 


Reasons GIVEN FOR BEHAVIOR 


Reasons consistent with | Reasons not covered by 


static production static production 
economic theory economic theory 
production behavior a 2 Fd 
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that over 50 per cent of the observed behavior was consistent or, at least, 
was not inconsistent with static economic theory. 

Six farmers increased production in response to higher product prices, 
while 86 decreased production in response to lower product prices for 
reasons consistent with static theory. Although no farmer reported de- 
creasing production in response to higher prices, nine reported increasing 
production in response to lower prices for reasons consistent with static 
theory. These reasons included expansion as the best alternative, more- 
than-offsetting reductions in costs and correction of previous maladjust- 
ments. Only three farmers reported making no change in the level of pro- 
duction with an increase in product price. Fifty-two farmers gave reasons 
consistent with static theory for no change in production when product 
price decreased. Of these 52 farmers, eight lacked alternatives or experi- 
enced lower cost structures. A large group of farmers (49 in all) did not 
adjust production in the face of falling product prices for reasons appar- 
ently consistent with the hypothesis that marginal costs were still below 
or equal to the newly reduced prices or that fixed elements in their situa- 
tion prevented adjustments. This situation tends to arise when farms are 
in disequilibria prior to the price change and/or when important propor- 
tions of the factors of production are fixed. The large number of farmers 
in this group therefore suggests that static theory used comparatively in 
essentially dynamic situations should be expected to be both relevant 
and productive of useful results. 

A statistical comparison of the percentage of farmers who increased 
production in response to an increase in output price with the percentage 
who decreased production in response to a decrease in output price was 
significant at the 12 per cent level. The direction of the difference is con- 
sistent with the implications of fixed asset theory. The fairly unsatisfactory 
level of significance may be due primarily to the small sample of farmers 
experiencing increases in product prices, though of course this cannot be 
substantiated empirically. 

In view of the greater responsivity of farmers to product price increases 
than to decreases, the more usual forms of static theory modified to take 
into account differences between acquisition and salvage values (and 
hence fixed assets) should be useful. These two suggested improvements 
in the use of static theory are of potential importance in the fields of farm 
managernent, supply and price analysis and in the analysis of policy 
problems. 

The consistency with static economic theory of the reasons given for 
making or not making changes in production in response to product price 
changes indicates, as did the analysis of responses to changes in input 
Prices, that analysts basing studies of operational problems on this theory 
should be relatively if not completely successful. 
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The importance of dynamic considerations was revealed by 36 farmers 
who held price expectations that were different from the new output 
price and 15 who made no change in production with a change in output 
price because of the risk involved. 


Some Conclusions About Organizational Behavior and Responses to 
Price Changes 


An over-all consideration of the data obtained from the three questions 
discussed above indicates that fixed assets are relied upon more heavily 
in the organizing than in the operating of farm businesses. The questions 
on adjusting to price changes dealt mainly with day to day operation of 
the business, and the question dealing with products produced dealt with 
organization of the business. Thus, there is evidence that consideration 
of fixed assets would aid analyses based on static theory; at the aggrega- 
tive level, the consequence of this same evidence is that considerable 
attention should be given to irreversible supply responses in making 
supply and price analyses. It is also clear that many responses to price 
changes occur under initial conditions of disequilibrium and that modif- 
cation of static theory to take this situation into account is desirable. The 
data obtained also seem to indicate a need to modify static analysis to 
include elements of dynamic economic theory, especially those elements 
which would predict behavior involving risk, the establishment of price 
expectations and adjustments to changing price expectations. 


Managerial Behavior of Farmers in Connection With 
Machinery Purchases 


In the IMS, 363 farmers were asked, “What was the last major piece 
of machinery that you bought?” Secondly they were asked, “How did you 
go about making up your mind to buy it?” Intensive probing was carried 
out by interviewers in connection with the second question. 

Of the 361 farmers who answered this question, 298 indicated in their 
recorded responses that the purchase was made in response to a problem 
which they expressed as a need. One hundred ten also expressed the prob- 
lem as a difference between a concept of reality and a concept of what 
ought to be (objective, goal or value). In addition to such complete state- 
ments of the problem they faced, 17 farmers expressed elements of the 
problem in terms of concepts of what ought to be but did not state con- 
cepts of reality. Another 120 farmers expressed concepts of reality but did 
not express a concept of what ought to be. Regardless of how completely 
they described their machinery purchasing problem, 808 of 361 farmers 
indicated that they postponed the decision to purchase in order to leam 
more about the situation. 
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Learning involves observation. Of the 361 farmers, 164 indicated that 
new observation was involved in the process of deciding to make the 
purchase and only two farmers stated that they did not use any new 
information. What the remainder did was not ascertainable. Of the farm- 
ers using new information, 94 used price information, 58 production, 37 
human, 15 institutional, and only two used information on new develop- 
ments. The kind of new information used by 15 was not ascertainable. 
Seventy per cent of 101 responses of 92 farmers indicated that the source 
of their new information was dealers and/or salesmen. The interviewers 
did not succeed in ascertaining the sources of new information used by 
72 of the 164 farmers. 

Ninety-three farmers indicated that old information was drawn upon 
in making their machinery purchase decisions. Of these farmers, 29 indi- 
cated this to be price, 43 production, 23 human and 10 institutional in- 
formation. The kind of old information used by 12 respondents was not 
ascertainable. 

Of the 361 farmers responding, it was possible to recognize clear evi- 
dence of analysis in 824 cases. There was frequent (214 times) eyidence 
of substitute analysis involving inputs, complementary analysis (72 times) 
involving inputs, and profitability analysis (73 times). 

The responses of the 324 farmers mentioned above revealed only 11 
cases where only inductive reasoning appeared to have been used. The 
same responses revealed 93 cases where only deductive reasoning appeared 
to have been used. Some farmers reported more than one of these. By 
contrast, 142 farmers appeared to use combinations of inductive and de- 
ductive reasoning. The type of reasoning was uncertain or indeterminate 
in 82 cases. In 37 instances, there was no clear evidence of analysis. Among 
the deductive systems used, crude forms of static marginal analysis were 
important. 

In their work on decision making, Johnson and Haver have listed five 
knowledge situations: subjective certainty or apparently perfect knowl- 
edge, risk-action, inaction, learning, and forced action situations.* On the 
basis of this classification, three farmers conceived the final decision to 
purchase as a perfect knowledge situation, 32 as a risk-action situation 
with insurance strategies, 56 as a risk-action situation with no evidence 
of insurance strategies, and three as forced action situations. Since a re- 
sponse to this question required that action had been taken, the final 
purchase could not be conceived as falling in the inaction or learning 


*See Glenn L. Johnson, “Learning Processes,” Proceedings of Research Conference 
on Risk and Uncertainty in Agriculture, N. Dakota Agr. Expt. Sta. Bul. 400, August 
1955, pp. 64-65, for geometric explanations of the concepts presented earlier in 
cooperation with C. B. Haver. 
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situation. However, the 303 farmers who had postponed the decision 
earlier in order to learn had been in the learning situation prior to the 
final decision. 

An over-all evaluation of farmer responses to this question indicates 
(1) that crude forms of static marginal analysis play important roles in 
the analytical processes of managers and hence are capable of contributin 
to our understanding of and ability to predict managerial behavior but 
(2) that much of managerial behavior reported simply is not covered by 
static theory. Further, the evaluation indicates that the principles and 
classifications developed by Johnson and Haver have some important 
empirical counterparts in the behavior reported by farm managers in 
response to open-ended, nonstructured questions. 


Conclusions 


This analysis of responses to four behavioral questions of the IMS makes 
possible certain conclusions concerning the usefulness, relevance and 
shortcomings of static economic theory applied to farm organization, farm 
operation, the management process and in aggregative supply and price 
analysis relevant to policy work. 

At the micro or farm management level, static theory assuming usual 
initial equilibrium conditions appears to play a relatively minor role in 
farm organization. In the case of farm operation, however, it plays an 
important role which also has important consequences for supply studies 
and price analysis. 

Similarly, static theory assuming initial disequilibrium conditions does 
not appear to be important in explaining farm organization; however, farm 
responses indicate such disequilibrium theory has considerable importance 
in explaining the operational decisions of farmers governing their re- 
sponses to input and product price changes. 

The relatively poorly developed aspects of static theory dealing with 
fixed assets appear very important in understanding the various ap- 
proaches of farmers to the problem of farm organization. With respect to 
farm operation, the empirically significant tendency of the farmers sur- 
veyed to respond more readily to input price decreases than to increases 
may be explained in terms of fixed asset theory. Although not significant 
at less than the 11 per cent level, a corresponding tendency of farmers to 
respond more readily to product price increases than to product price 
decreases indicates that fixed asset theory may play an important role in 
predicting the responses of individual farmers to product price changes. 
Budgeting, marginal analysis and linear programming with their de- 
pendence on fixed assets appear useful though inadequate to the extent 
asset fixities are not determined endogenously. 
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Shortcomings of static theory, for purposes of predicting the response of 
farmers to price changes, also include the absence, in that theory, of 
attention to risk and differing price expectations. In this study the need 
for dynamic theory appeared more pronounced with respect to farm 
operation than organization. However, it was further apparent that only 
a small proportion of the behavior of farmers making purchases of major 
items of machinery is predictable from analyses based on static theory 
whether or not modified to include more attention to fixed assets. The 
need for dynamics appears more crucial] in understanding managerial be- 
havior than in predicting responses. 

At other extremes it was also clear that systems of analysis not em- 
ploying the marginal apparatus of static economic theory are capable of 
predicting many of the farm organizations and organizational procedures 
reported by farmers. 

In the case of aggregative work it appears that nonmarginal analysis 
could have predicted the annual organizations of the farms involved and 
that the usual forms of marginal analysis would be moderately effective 
in explaining shorter run responses to changing product and factor prices. 
It also appears that the usual forms of static marginal analyses would ex- 
plain substantially more aggregative responses if modified to take fixed 
asset theory into account. Still further, it appears that significant amounts 
of the variance in aggregate response behavior would remain unexplained 
by “fixed asset” forms of marginal analysis. Explanation of this “unex- 
plained variance” appears to depend upon the addition of a theory of 
managerial behavior (under imperfect knowledge) to “fixed asset” forms 
of marginal analysis; this addition would, of course, involve aggregation 
of micro behavior into aggregate responses. 


A SIMULTANEOUS SOLUTION FOR THE EXPONENTIAL 
YIELD EQUATION 


D. B. Isacu anp S. W. Menpvum! 
Agricultural Research Service, USDA 


ROCEDURES recently developed permit reflection of all reported 
observations in a factorial experiment when the exponential function 
for economic analysis of a fertilizer production surface is used. Previous 
work has illustrated use of this equation for one independent variable. 


"Grateful acknowledgment is extended to Glenn L. Burrows, formerly consultant in the 
Office of Statistical Clearance and Standards, Agricultural Marketing Service, United States 
Department of Agriculture, for assistance in outlining the work of refining graphic estimates 
of parameters, and for setting up the tests for goodness of fit. 
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Satisfactory graphic methods of finding parameters have been shown: 
Exact values of the parameters for one independent variable can be de. 
termined when desired, by methods previously shown.’ But all previous 
published work with the exponential equation has been limited to its use 
when parameters applicable to a nutrient were based on response at selected 
levels of the other nutrients. This paper presents methods for evaluating the 
parameters when all nutrients experimentally applied are free to vary. 


Form of Exponential Equation Used 


The form of the exponential function used here is f =M (1—R?). The 
calculated yield, Y is a function of the theoretical maximum yield, M, and 
1.0 minus the ratio between successive increments in yield, R, raised to the 
power represented by the number of units of the independent variable, z. The 
constant ratio between successive increments in yield is always a decimal, 
less than 1.0. 

The fertilizer input, z, consists of two parts: the part applied, and the 
part available in the soil, as estimated by the function. For nitrogen (N) the 
estimated quantity in the soil is referred to as n; the applied part as a. For 
phosphoric oxide, P,O;, the corresponding symbols are p and 0; for potash, 
K.O, they are k and c. For simplicity of expression, the symbols P and K 
are used here to denote P.O; and K;0. 

The exponential yield curve approaches an asymptote, M, the theoretical 
maximum yield. The expression 1— R?, if multiplied by 100, represents the 
percentage of maximum yield predicted at the specified rate of application, 
or unit value of x. Use of the equation is greatly simplified by specifying the 
value of R and expressing z in units of the size associated with the specified 
value of R. A table of z and corresponding 1— R? values when R is specified 
permits rapid calculations. As Spillman had prepared such a table in terms 
of R=0.8, this value was adopted in current work.‘ Thus 1—R* becomes 
1—.8*, the size of a unit of x being one of the parameters determined as a 
result of obtaining best fit to the data. There is no significance to the .8. It 
might as well have been any decimal fraction. Tabular values for 1 —.8’ are 
to be found in references 2 and 4. 


Graphic Solution for Parameters 


As is demonstrated below, parameters M, A, and R, developed from the 
main effects of each nutrient, reflect the simultaneous solution for the 
exponential function. The main effect at any rate of application of a nutr- 


2 Ibach, D. B., “A Graphic Method of Interpreting Response to Fertilizer.” U. S. Dept. 
Agr. Handbook 93, 27 pp., illus. 1956; and Mendum, S. W., “Determining Profitable 


Use of Fertilizers.” U. S. Bur. Agr. Econ. F. M. 105, 70 pp., illus. 1953. 
$ Paschal, J. L., and French, B. L., “A Method of Economic Analysis Applied to Nitrogen 
Fertilizer Rate Experiments on Irrigated Corn.” U. S. Dept. Agr. Tech. Bul. 1141, 73 pp. 
illus. 1956; Stevens, W. L. “Asymptotic Regression.” Biometrics 7: 247-267, 1951. 
‘Spillman, W. J., “Use of the Exponential Yield in Fertilizer Experiments.” U. S. Dept. 
Agr. Tech. Bul. 348, 66 pp., illus. 1933. Also op. cit. 2. 
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ent is the average of all yields in the experiment at that rate of that nutrient. 
Trial values obtained graphically provide the starting point. The graphic 
method utilizes standard yield curves, each drawn to a different horizontal 
scale so that variations in response determined by experimental conditions 
are reflected in the fit obtained. Reported yields are plotted on graph paper. 
Then, by the overlay process, two conditions are satisfied: (1) a position 
on one of the curves is found at which the algebraic sum of deviations is 
at a minimum; (2) the sum of the squared deviations resulting from such a 
fit is the smallest that can be attained on any standard curve.5 

The theoretical maximum yield, M, is read directly at the point where 
the yield scale on the overlay coincides with 1.0 on the scale of 1—.8? 
values (Fig. 1). Then the 1—.8* value associated with any yield read from 


YIELD/ACRE IN TONS 
(Main effects) 
al 
|- 
Aa 
+ 
@ 
0) 80 160 240 320 
Lb. P50 applied per acre 
*When multiplied by 100 these represent percentages of maximum yield 
U, DEPARTMENT OF AGRICULTURE NEG, 58(2)22458 AGRICULTURAL RESEARCH SERVICE 


Fic. 1. GRAPHIC FIT OF ALFALFA YIELD RESPONSE TO P.O; AT ALL LEVELS OF KO 
IN A FACTORIAL EXPERIMENT. 


‘See footnote 2. 
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the curve is derived as ?/M. Thus at 0 application, if the nutrient involved 
is N, the expression is 1—.8"; if P, 1—.8?; if K, 1—.8*. The corresponding 
x value read from the table represents the number of units in the soil as 
estimated by the function. At any stated application of a, b, or ¢, ?/¥ 
=1—.8"+*, 1—.87+, or 1—.8*t*. M on the N curve is referred to as M 
on the P curve as Mp; on the K curve as Mx. 

In using the standard curves based on R=0.8, the size of unit, u, js 
estimated after obtaining best graphic fit to the data. Thus the size of unit, 
rather than R, is left to be determined by the responses to the different 
applications. The size of unit associated with R=0.8 may be estimated 
through use of two readings from the curve. For example, based on curve 
readings taken from Figure 1, w, based on the main effects of P in a fertilizer 
rate experiment using 0 to 320 pounds each of P and K with alfalfa, may 
be calculated as: 


read p+b, read from 
b from curve when Mp is 3.50 table of values 
(Ibs./Acre) (ton) (¥/Mp) (units of 2) 
80 3.438 0.982286 18.08 
0 2.322 0.663429 4.88=p 
Difference 80 13.20 


up =80/13.20 =6.06 lbs. 


Results based on different pairs of readings taken where curvature is 
sufficient to permit reasonably accurate graphic estimates of yield should 
be averaged to obtain the final graphic estimates of size of unit, u. This 
tends to minimize the chance of error as compared with placing full de- 
pendence on only one pair of graphic readings. Readings based on 0-40, 
0-80 and 40-80 rates of application were used in obtaining the final value 
of us in this instance. When the results were averaged, and interpolations 


made in using the table of 1—.8* values, the value of u, becomes 6.06691 | 


pounds. 

The number of units represented by an application is derived as pounds 
applied divided by u. To this is added the unit value of the nutrient in the 
soil as estimated by the function, e.g., 4.88 units in the above illustration. 
The result is the z value to use in entering the table referred to earlier to 
find the proper multiplier for M in order to estimate the yield at the indi- 
cated application. 

Figure 1 is a standard curve with an overlay on which has been plotted 
the average yields of alfalfa for all P treatments in a 9X9 partial factorial 
experiment with P and K.* Thus the plotted yields are the main effects of 


* Heady, Earl O., Pesek, John T., and Brown, Wm. F., Crop Response Surfaces and Eco” 
nomic Optima in Fertilizer Use. Iowa Agr. Expt. Sta. Res. Bul. 424, 39 pp., illus. 1955. 


P, or 

effects 
the pa 
results 
simult. 


The 
P and 


may t 
| averag 


The 


| Mx 3. 


produc 
3.6020 


lated, ; 


puted. 


In re 
a test 
value, 
as shov 
40 pou 
applica 
termin 
40/6.06 
the exy 

As g 
in the 
units, f 
the firs 
terms ¢ 
is the ii 
comple 

The 
[0.2296 
corresp 
similar 
the nor 


| 


Notes 473 


P, or the average yields for different rates of P at all levels of K. Main 
effects of K are similarly plotted. As is shown later, graphic solution for 
the parameters for a production surface, when based on the main effects, 
results in a close approximation to the values reached in the complete 
simultaneous solution. 


Graphic Estimate of Maximum Yield for the Surface 


The maximum yield for the surface, which is referred to as Mpx, when 
P and K are the independent variables, for purposes of graphic analysis 
may be quickly found as Mpx=Y/(1—.8?**)(1—.8***) where Y is the 


| average of all reported yields in the experiment, 


1 — Y/Mp and 1 — .8*t*is 
The average of all of the reported yields is 3.2969 tons; Mp is 3.500 and 


| Mg 3.393 tons. Thus 1—.8?+® is 0.941971, 1—.8**¢ is 0.971677, and the 


product of these two values is 0.915292. Thus Mpx is 3.2969/0.915292, or 
3.6020 tons. When the maximum yield for the surface has been calcu- 


| lated, graphic estimates of yields at any combination of P and K are com- 
puted as Y= 


Refinement of Graphic Estimates of Parameters 


In refining the trial values for the simultaneous solution, preparatory to 
a test for goodness of fit, normal equations to be solved require that the 
value, R, be transformed from 0.8 with the unit of application determined 
as shown, to its value with the unit used in the experiment, in this instance, 
40 pounds. It was found that 1—.8?+® at 0 application is 0.663429. At no 
application, this is 1—.8?; therefore, .8” is 0.336571. The size of unit de- 
termined graphically associated with R=0.8 is 6.06691 pounds. Therefore, 


| 40/6.06691 = 6.59314 units of application for R =0.8 representing 40 pounds, 
_ the experimental unit. 


As graphic determination showed 4.87999 units in the soil (interpolating 


| in the table of 1—.8* values), the level of p+ at 40 pounds is 11.47313 


units, for which the 1—.8?+* value is 0.922706. Thus .8?+? at application of 


| the first 40-pound unit is 0.077294. Then R, as graphically determined, in 


terms of a 40-pound unit is derived as 0.077294/0.336571, or 0.229651. This 
is the initial trial value of R? for use in solving the normal equations for the 
complete solution. 

The trial values for the phosphate regression 1—R?+* are (1—0.336571 
[0.229651°]), as determined graphically from the main effects of P. The 
corresponding trial values for the potash regression 1—R*+¢ were found by 
similar means to be (1—0.096350 [0.625899° |). These values of 1— R?** and 
1-R* reflect the form of the yield equation, ? = M—AR?, used in writing 
the normal equations to be solved in finding correct values of the param- 
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eters. In this form of the equation, A4=M— Yo, or the increase in yield whicl 
attainable through adding fertilizer. In the normal equations, correct values | until 
of the parameters relating to each independent variable are found through | exact 
successive adjustments of values beginning with those estimated graphic. | _ 0 lit 
ally. With each successive adjustment, the approach to correctness jg Ne 
shown by term, dR, which indicates the error in the trial value of R used 
in that series of computations. A set of three normal equations is solved 
for each nutrient. 

Starting with the trial value of R® based on the graphic work, the normal 
equations for adjusting the value of R® are: 


in wh 
assoc 


1 — + — + (1 — lated 
=D | 
2. RM + — A+ — | 
= >) YR(1 — At 
3. bR-(1 — + — Rét)24 
+ — = >) YOR(1 — 


The more formal notation, using equation 1 as an example, is: 


8 8 8 8 
b=0 c=0 b=0 c=0 
8 8 Th 
+ bRe(1 — = ¥(1 — R*) | nsw 
the 


The important idea is that each coefficient of M is a single number, the I tions, 
sum of the 57 different products, each of which involves one of the 9 values __ result 
of the phosphate function indicated in the 6 series R&°=1, R®, | to zer 
bR2*—, &R2-2, and one of the 9 values of (1—R***). The factors are best | fit. 
set down on cross-section paper for accumulating the products. 

After completing this trial, which constitutes a first adjustment of the 
parameters for the P curve or phosphate function, these new parameters are Thi 
worked into the series of weights, (1—R?+*) and (1—R?+*)?, for a first | which 
adjustment of the parameters of the potash curve, R*, as they were ob- | ever, 
tained graphically, using the main effects of K. of the 

These equations have been solved by dividing each by its coefficient of and P 
M, subtracting the second from the first and from the third, making two | In eac 
equations in A and AdR. Dividing each of these by its coefficient of A, the levels 
value of AdR appears. Then, by “‘back solution,” A and M are determined, | tions. 
and the computations checked for accuracy through substitutions in equa- | soluti 
tions 1, 2, and 3. Then, dividing AdR by A results in dR, the correction | with t 
term for R. This process provides new values first for R® and then for FR, | face a 
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which are used alternately in the normal equations as indicated above, 
until dR becomes an acceptably small fraction. The method leads to an 
exact solution, but soon the values reached for M, A, and R are changed 
so little that further iterations become unwarranted. 

Next, a least-squares value of M for the production surface is derived as 


>> Y(1 — .8+*)(1 — 

in which Y represents each reported yield and the (1—.8*) values are those 

associated with the corresponding nutrient levels. Yields are then calcu- 

lated for all reported points on the surface. Residuals, e, are then computed 

as Y—Y. These are used in testing acceptability of the parameters. 
Testing for Goodness of Fit 


At this point may be written the further equations satisfied when th® 
parameters are adjusted: 


Mex = 


(eR(1 — = 0 
>> (ebR(1 — = 0 
(eR(1 — = 0 
(eck(1 — R+*)) = 0 


These four equations provide our final test of goodness of fit; when the 
answer to each equation is zero, perfect fit is indicated. As in the case of 
the correction term dR resulting from solution of the three normal equa- 
tions, some tolerance limits must be set. The smaller the value for dR 
resulting from the final iteration in solving the normal equations, the nearer 


to zero will be the result of each of the four equations testing goodness of 
fit. 


Comparisons of Graphic with Complete Solution 


This presentation has been in terms of a fertilizer rate experiment, in 
which P and K were used on alfalfa in a 9X9 partial factorial design. How- 
ever, the same work has been done with reference to two other experiments 
of the same design, one including P and K on red clover, and one with N 
and P on corn. Rates per acre of each nutrient ranged from 0 to 320 pounds 
in each instance and the results indicated that the rates were carried to 
levels high enough to reach maximum yields attainable under the condi- 
tions. Table 1 presents comparisons between the graphic and the complete 
solutions as applied to the three experiments. No comparisons of results 
with those obtained from use of other functions in fitting a production sur- 
face are attempted here. 
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1. Summary or Resuuts or AND ComPLETE SOLUTION For VALUES oF 
PARAMETERS OF THE EXPONENTIAL FuNcTION APPLIED TO THREE 9X9 
ParTIaAL FactortaL EXPERIMENTS 


Alfalfa Red clover Corn 


Graphic | Complete! Graphic | Complete] Graphic Complete 
solution | solution | solution | solution | solution | solution 


Item 


1. Sums of squares explained 

by regression............ 11.25 | 11.25 5.67 5.67 | 111827 | 112072 
2.13 2.13 1.50 1.50 5087 4833 
3. Coefficient of correlation | .91705 | .91708 | .88907 | .88907 | .97804 | .98196 
4. Satisfaction test equations 


eR(1—Rr*). ~ — |-14.20} +0.01 
eR(1—Re*2). — |-15.52 | +0.01 
> — |+ 1.82 | +0.54 
eR(1— —0.04 | —0.00 —0.01 | —0.03 
ebR-1(1— Ree)... +0.00 | +0.00 | —0.02 | —0.00 
D eR(1— —0.12 | +0.03 | —0.02 | —0.01 
—0.26 | +0.00 +0.01 | —0.01 _ 
3.60 3.61 3.74 3.76 _ 
.22965 | .22364 .29507 | .30062 .32772 | .33382 
.62590 | .54222 .75279 | .78598 
10. Most profitable rate:..... 
49 50 40 39 132 135 
K (pounds)........... 0 17 0 0 oa —_ 
11. Yield at most profitable 
rate (tons; bushels) .... 3.09 3.16 3.20 3.13 119.48 | 118.98 


12. Yield at no application 
(tons; 2.17 2.15 2.64 2.64 5.06 4.10 
13. Increase in yield (tons; 
OS ae 0.92 1.01 0.56 0.49 114.42 | 114.83 
14. Value of increase (dollars) 13.80 | 15.15 8.40 7.35 | 160.19 | 160.76 
15. Cost of fertilizer (dollars) 4.90 6.02 4.00 3.90 38.80 | 36.86 
16. Return to fertilizer 
8.90 9.13 4.40 3.45 | 121.39 | 128.90 


Conclusion 


Graphic determination of the parameters of the exponential yield curve 
as described is adequate for estimating yields for a production surface from 
responses indicated by the main effect of each of two or more nutrients in 
rate experiments. The practical sufficiency of the parameters graphically 
determined is demonstrated by comparisons with parameters reached by an 
iterative complete solution, the precision of which can be pushed through to 
any desired point. Noticeable differences in values of parameters and in 
results of satisfaction tests, in the case of the corn experiment, did not 
affect results that would be used as a basis for recommended fertilizer 
practice. 
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AN APPLICATION OF SCALOGRAM ANALYSIS IN 
AGRICULTURAL ECONOMICS RESEARCH* 


ArTHUR D. JEFFREY 
Cornell University 


CALOGRAM analysis is a mathematical scaling technique developed 

by Louis Guttman. It is used to rank the various members of a 
population with respect to some attitude area. An attitude is considered 
to contain only a single dimension. The universe under investigation is de- 
fined by a series of questions, the answers to which form a scale. This 
paper reports one application of this technique to an attitude problem in 
land use, specifically, the attitude of farmers in an area of submarginal 
land toward abandonment. 


Basis for the Technique* 


It is not the purpose of this paper to explain the mechanics of Gutt- 
man’s “scalogram analysis”, but a brief statement of the method is neces- 
sary to understand its application. The method consists primarily of rank- 
ing people in the order of their favorableness or unfavorableness toward 
an attitude universe of content.? The rank order must have a special 
cumulative property such that a diagram called a scalogram is formed. 
The diagram requires that persons who answer a given question favorably 
all have higher ranks on the scale than persons who answer the same 
question unfavorably. Such a scalogram is called a perfect scale because 
it has the property of perfect internal consistency. If the responses to a 
question do not meet this criterion, it is assumed that the question relates 
to another area of content or it means different things to different people. 

The internal consistency is maximized in the sense of least squares. 
Each respondent in addition to receiving a rank order is given a numerical 
order or score and each item is given a numerical weight. In a perfect 
scale, the optimum score of a respondent is proportional to the arithmetic 
mean of the weights of the items which characterize the attitudes of that 


* This paper reports on one part of a doctoral dissertation submitted by the author 
to the Pennsylvania State University, January 1956. The suggestions and comments 
made by Professor John C. Frey while the work was in progress are gratefully 
acknowledged. 

*An excellent review of the technique is found in an article by Philip J. McCarthy, 
“A Special Review of ‘The American Soldier’, Vol. IV.” Psychometrika, Vol. 16, 
No. 3, September 1951. 

*The aggregate of all of the questions which might be asked is termed by Gutt- 
man as the universe of content. Scale analysis cannot define content. It is assumed 
that the content universe is already defined by the questions which are asked. Thus a 
major criticism of the technique is that there is no way of knowing that the ranked 
items refer to the content area except by intuition. 
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person. These optimum scores have a linear relationship to the original 
rank order and have been shown to be the first principal component of an 
attitude.® 

It was also found that after the most consistent solution, the under. 
lying least squares measure just described, there is another set of values 
which gives a next best solution. This solution (the second principal com. 
ponent of an attitude) is a function of the second order which when 
plotted against the content scale forms a U or J shaped curve. The x 
values tend to be higher toward the zero and one hundred percentiles of 
the content scale and descend toward the middle. 

The second best solution has been identified as the intensity of the 
attitude. The indexes of intensity have the property of locating the “zero 
point” or region of indifference on the underlying rank order of content. 
That is, intensity locates the point where the population shifts from 
favorable to unfavorable. 

After the second best solution there is also a third best solution (the 
third principal component of an attitude) a third degree polynomial, 
which when plotted against the rank order yields a curve with two bends 
in it—an N shaped curve. There are at least two more principal com- 
ponents of an attitude which are progressively the fourth and fifth best 
solutions, but these do not concern us here.‘ 

The third best solution or third principal component is called “closure.” 
Psychologically, “closure” measures the decidedness of the population 
toward the whole attitude universe. In addition it has the unique property 
of permitting comparison among the possible subuniverses of an attitude. 
Thus there may be a number of scalable subuniverses, each with its own 
intensity function and zero point; all of these subuniverses may have the 
same third component, their common closure. 

The empirical findings of Guttman and others indicate that if an atti- 
tude is scalable, the questions in the scale will have a high degree of 


* Assume that the respondents have a frequency distribution of x values and that 
the variance of the entire distribution is 6.2, With questions dichotomized into “yes” 
and “no” items, assuming mean values of x: and x: for each question, it is desirable to 
have the difference between the mean of the squares of these differences as large as 
possible compared to o,". The maximizing of the differences between subgroups is 
equivalent to the minimizing of differences within subgroups. Thus the term “least 
squares” is used for the process of minimizing the variance within the subgroups. 
For a perfect scale there is always one set of values which will best satisfy the equa- 
tion. As the rank goes up so do the scores. A person who has a higher scale rank than 
another will then also have a higher x score. Thus, these scores will be a linear fune- 
tion of the weights assigned to each item. For a complete discussion see Louis Gutt- 
man, “The Principal Components of Scale Analysis”, in Samuel A. Stouffer, et al, 
Measurement and Prediction, Chapter 9, Vol. IV of Studies in Social Psychology in 
World War II, Princeton University Press, 1950. 

‘In general, for “n” different types of items there will be “n” principal components. 
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reliability for drawing inferences from the sample to the population as a 
whole. Likewise, the sample of the questions themselves will have a high 
degree of reliability for all of the questions in the universe of content. 
A major test for reliability is the coefficient of reproducibility, wherein a 
coefficient of .90 is considered adequate for predictive purposes. In prac- 
tice a perfect scale is never found, but a coefficient of reproducibility as 
high as 90 per cent appears to be a reasonable choice unless future re- 
search shows its inadquacy. 


Alternatives to Scalogram Analysis 


During the last few years many studies in agricultural economics have 
dealt with the “opinions” or “attitudes” of farmers in a wide range of 
areas. These studies have generally been made by designing a series of 
questions which a researcher thought referred to the problem. The weak- 
ness of data obtained in this manner is twofold. There is no test of the 
reliability or of the internal consistency of the questions and answers. 
Frequently, questions are asked which allow the respondent to answer in 
their own words (open end questions). The grouping of these responses 
then becomes arbitrary on the part of the analyst, i.e., the members of 
the population do not make the classification. On the other hand when 
yes or no responses are desired (closed end questions) the questions may 
be interrelated only in the mind of the researcher and may mean different 
things to different people. While an elaborate method of checking per- 
formance over a period of time is sometimes used, its predictive value is 
limited and in addition may be a slow, laborious process. 

Attempts have been made in other disciplines to overcome the weak- 
nesses inherent in an approach to attitude measurement which has no 
framework for its analysis. Numerous ranking techniques have been de- 
veloped as one way to overcome these deficiencies. However, the ranking 
process in most of these alternatives is left to the discretion of the analyst 
or a group of judges. Scalogram analysis, which gives assurance of uni- 
dimensionality and a test of reliability, seemed to be conceptually the 
most rigorous alternative available for attitude studies. Also, the concept 
of principal components appeared to be the only means of testing the 
second objective of an attitude investigation as outlined below. 

The major shortcoming of scalogram analysis has already been men- 
tioned in a footnote. This is the assumption that the scale questions are 
valid for measuring the attitude under investigation. This problem is not 
one that is limited to this technique, however. Assumptions also must be 
made in correlation analysis that the independent variable or variables 
are logically related to the dependent variable. 

Other problems which arise depend on the mechanics of forming a 
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scale. For example, if answers to a scale question are dichotomized in suc) 
a way that 10 per cent of the population is in one category and 90 per cent 
in the other category, a coefficient of reproducibility of 90 per cent will 
necessarily occur. Problems of this nature are well known and their re- 
cognition is a part of the proper use of the technique. 


Application of the Technique 


The scalogram technique was employed in a study of idle farm land in 
Potter county, Pennsylvania, in 1953. Justification for the attitude investi- 
gation was based on the premise that deviation from the norm of rational 
economic behavior might be found in the attitudes of people toward the 
abandonment of farm land from agricultural use. The two objectives of 
the attitude part of this investigation were (1) to determine whether 
people, in an area where the amount of land being farmed was decreas- 
ing, were favorably or unfavorably disposed toward retiring land from 
agricultural production, and (2) to test the hypothesis that persons who 
continue to farm land where it is not economically justified have a non- 
economic orientation toward land. 

The economic analysis which was given major emphasis in the investi- 
gation indicated that the value of the product from an acre of much of 
the land in the area was insufficient to cover the ownership costs after 
annual operating costs were met.® Thus, the economic analysis supported 
the original hypothesis that some persons were remaining on the land for 
reasons other than economic ones. 

The procedure used for the attitude analysis was as follows: first, the 
response items were ranked or scaled on content; second, the questions 
which were scaled on content were then used for the second component, 
intensity, and tested for scalability; third, the intensity scale was related 
to the content scale; fourth, the questions which measured the decided- 
ness of the respondents (closure) were scaled; fifth, the closure scale was 
related to the content scale. 

To scale the content questions, weights were assigned to each response 
item. These weights had previously been determined by the parallelogram 
arrangement of a pretest using the scalogram board. A total score for each 
respondent was then determined from the item weights. Respondents were 
ranked in order of these scores from high to low, with those who were 
more favorable toward abandonment having higher scores than those who 
were less favorable. It was not possible to form a scale considering all of 


*Land ownership costs included positive costs such as taxes and opportunity cost 
and negative cost derived from oil and gas leases. Arthur D. Jeffrey, “An Economic 
Analysis of Idle Farm Land, Potter County, Pennsylvania, 1953.” Unpublished PhD. 
thesis (The Pennsylvania State University, 1956). 
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the questions as one attitude universe. However, when the questions were 
separated into one set of questions concerning monetary gains or losses 
from idle land and into another set of questions which concerned non- 
economic considerations such as personal likes or dislikes, family pres- 
sures and so forth, a scale formed for each set of questions.® The one scale 
was termed economic and the other noneconomic. Both of these scales 
had coefficients of reproducibility of 90 per cent. 

For purposes of illustration one of these scales from the pretest is 
shown diagramatically, Scalogram 1. 


ScaLocraM No. 1 Pretest oF ATtiTuDE Towarp ABANDONMENT OF Farm LAND 
Economic SUBUNIVERSE 


(Coefficient of Reproducibility = .88) 


Item Order 
More Favorable * Less Favorable 
nden 
Question 7 | Question 6 | Question 8 Question 6 | Question 8 | Question 7 
Responses | Responses | Response sponses | Response | Responses | Response 
5,4 4, 3,2 8,2 
25 25 x x 
1 24 x x x 
9 23 x x x 
17 22 x x x 
16 21 x x x 
20 20 x x x 
10 19 x x x 
14 18 x x = 
12 17 = x x 
19 16 x x ¥ 
18 15 x x x 
4 14 x x z 
21 13 x x 3 
5 12 x 
ll ll x x 
2 10 x x x 
24 9 x x x 
3 8 x x x 
22 7 x x x 
23 6 z x x 
8 5 x x x 
6 4 x x x 
13 3 = x x 
7 2 = x x 
15 1 x x x 


The sample population used for the study consisted of 160 respondents and scaled similar to the pretest but with 
a coefficient of reproducibility of 90 per cent. Space limitations necessitated reproducing only the pretest and reduc- 
ing the number of items, 


To obtain the desired parallelogram arrangement of responses, some of 
the items were combined since the respondents were unable to differ- 
entiate between them. This combining process may be seen more clearly 
from a restatement of one of the questions and the alternative answers: 


Question 7—Most of the idle land in this area is poor farm land. 
(5) Strongly agree 
(4) Agree 


*While the questions were not originally designed as two subuniverses, the “enmee 


— that the questions would fall into two groups, each of which would form a 
scale, 
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(8) Undecided 
(2) Disagree 
(1) Strongly disagree 

In the scalogram, answer categories 2, 3, and 4, 5, to question 7 were 
combined to form two items. A person who checked 4 or 5 thought that 
“poor land” was responsible for idle land, a person who checked 2 or 3 
thought that poor land was less responsible and a person who checked 
item 1 thought that poor land was not essentially responsible for such 
idleness. This question illustrates one set of items which belongs to the 
content universe and by scaling (forming a parallelogram) conforms to 
the principle of least squares. 

The analysis of the intensity of each subuniverse, economic and non- 
economic, was made by assigning another set of values or weights to the 
response items in each of the content questions. Instead of the items hay- 
ing the rank order 5, 4, 3, 2, and 1 as shown in the question above, the 
same items were given the values 3, 2, 1, 2, and 3. This process of assign- 
ing different weights to the answer categories is known as the “foldover 
technique.” It simplifies the procedure by eliminating a separate set of 
questions which would ask how strongly a person feels about his answer 
to each question. When the scores of all of the items obtained from this 
new weighting were related to the scores obtained from the rank order of 
content, the U shaped curve of the second component resulted. Figure 1 
shows the result of this process for the economic scale. In the diagram the 
scores for both the rank order of content and the intensity rank are shown 
in percentiles. The percentile values were determined by calculating the 
mid-point for each content item and the median for each item of intensity. 

In the figure above, a zero point for the rank order of content on the 
economic scale of attitude toward idle land showed that approximately 
25 per cent of the sample population were favorable to the abandonment 
of idle land and 75 per cent were unfavorable. The zero point on the 
noneconomic scale (not shown) indicated that approximately 50 per cent 
of the same population were favorable to abandonment of land and 50 per 
cent were unfavorable. 

The intensity analysis indicated, therefore, that 75 per cent of the total 
population did not consider economic considerations sufficient reason to 
allow land to become idle when questioned within an economic contett. 
Further, 50 per cent of the total population did not consider reasons other 
than economic ones sufficient justification for land to fall into agricultural 
bends was formed. The results of this procedure for the economic scale are 
reasons or value orientations was dominant. A determination of the domi- 
nant value orientation necessitated the use of the third solution to the 
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Intensity 
Percentile 


High 


Approximate 
zero point - 75.7 
a 


0 10 20 30 40 50 6 70 80 9 100 


Unfavorable Favorable 
Content Percentile 


Fic, 1. ATTITUDE TOWARD ABANDONMENT OF FARM LAND, ECONOMIC ORIENTATION, 
160 RESPONDENTS, POTTER COUNTY, 1953. 


equations. One of the questions used to measure this component of an 
attitude was phrased as follows: 


With some land going out of farming have you decided whether this 
isa good thing or a bad thing? 
I think it is a very good thing to happen. 


3) In some cases it is good but not in others. 

(2) I am not certain but I de not believe it is a good thing. 
(1) ___ I am undecided as to whether it is good or bad. 

(3) In most cases it is bad. 


(4) 

The empirical scores obtained from the items of closure were plotted 
against each of the content scales. As predicted, in both cases a curve— 
admittedly crude because of the small number of respondents—with two 
bends was formed. The results of this procedure for the economic scale are 
illustrated in Figure 2. As was the case with the intensity component, the 


I think it is always a very bad thing to happen. 
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' Approximate zero 75,7 
Undecided 
10 2 30 40 70 90 10 
Unfavorable Favorable 


Content Percentile 


Fic. 2. ATTITUDE TOWARD ABANDONMENT OF FARM LAND, ECONOMIC ORIENTATION, 
160 RESPONENTS, POTTER COUNTY, 1953. 


scores obtained from closure were converted to percentiles and related to 
the rank order of content percentiles. Since “closure” has been described 
as a psychological metric which will make comparisons among the sub- 
universes of an attitude, the dominant subuniverse would be ascertained. 

Consider the line A in Figure 2 which approximates the zero point of 
closure, i.e., a neutral point between decidedness and undecidedness to- 
ward abandonment. This line cuts the curve at approximately the 50 per- 
centile, the 75 percentile and the 98 percentile. Those parts of the curve 
falling above the line are positive or decided in their attitudes and those 
below are negative or undecided in their attitude toward land abandon- 
ment. 

Relating decidedness to the content axis to determine how definite 
people were in their attitude, it appeared that 50 per cent of the popu- 
lation were definitely decided against land abandonment, even though it 
was uneconomical, An additional 25 per cent were against land abandon- 
ment but were undecided as to whether it was for economic reasons. 
Twenty-three per cent were decided that land should be abandoned if it 
were not economically profitable. The remaining 2 per cent were in favor 
of land abandonment but could not distinguish as to whether economic 
factors were the only reason for their attitude. 

The curve which resulted when closure was related to the noneconomic 
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content scale completed the analysis. This curve, which is not shown dia- 
gramatically, cut the zero line of closure at only one point—the 50 per 
cent mark on the content axis—and was positive throughout its length. 
Thus, 50 per cent were positive that they were unfavorable to land aban- 
donment for noneconomic values and 50 per cent were positive that they 
were favorable to land abandonment for economic values. 

Interpreting the results of the closure analysis of both the economic and 
noneconomic orientations it was found that in this locality approximately 
50 per cent of the population were against the agricultural abandonment 
of land for noneconomic reasons, since they would not favor abandon- 
ment even if it were unprofitable to farm land; 25 per cent were undecided, 
although they would not favor farming land that was unprofitable; and 
approximately 25 per cent were favorable to land abandonment on eco- 
nomic grounds, i.e., if it were not profitable to farm. The dominant value 
orientation appeared to be noneconomic. Thus it was concluded (1) that a 
majority of the people living in an area of increasing land abandonment 
were against retiring land from agricultural use and (2) that this attitude 
was based on noneconomic considerations. 


Conclusions 


With respect to the use of the technique the following conclusions were 

made: 

1. Scalogram analysis can be used effectively in attitude research in 
agricultural economics. 

2. A population having an economic interest in agriculturally idle land, 
either because of residence or ownership, has a measurable attitude 
toward abandonment of farm land. Because of the homogeneity of 
such a population, meaningful results can be obtained with a rela- 
tively small sample. 

8. Attitude toward land abandonment is scalable into at least two sub- 
universes, the one economic and the other noneconomic. 

4. The intensity component can be used to establish the zero point or 
region of indifference for each scale and divides the population into 
favorable and unfavorable categories. 

5. The third component or closure can be used to determine a dominant 
value orientation. 

6. The problem of defining content is not solved by the technique and 
requires the same kind of logical reasoning necessary to correlation 
analysis. 
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Dry Farming in the Northern Great Plains, 1900-1925, Mary Wilma M. 
Hargreaves. Cambridge: Harvard University Press, 1957. Pp. xii, 587. 
$10.00. 


To those who are particularly concerned with the problems of agricul- 
ture and the culture associated with it in a semi-arid environment, this 
is a work of first-rate importance. To appraise the problems of the present 
in their proper context, it is necessary to understand their origins and 
“how they got that way.” This Mrs. Hargreaves’ work does admirably. 
This work covers only the “settlement phase” of the dry-land farming 
movement on the Northern Plains, a phase generally ended by 1925. In a 
footnote, she says she is “now continuing research for a study on the sub- 
sequent history of dry-farming effort in this region.” If she can delineate 
the factual content, organize the facts into meaningful patterns, and assess 
the significance of the patterns for the 32 years of violent change in dry- 
land agriculture in this area since 1925 as fully and revealingly as she has 
for the first 25 years, it will be the best study of regional agricultural de- 
velopment that the reviewer has come across. 

The author has examined the significance of these factual patterns in 
explaining the development of the region, the origin of its problems, and 
its situation in the mid-twenties when its settlement phase came to a close. 
“The primary intent (of the book) has been to analyze the launching of 
agricultural settlement in the area. At the close of the period . . . (1925), 
this movement was virtually completed and its consequences were be- 
coming apparent. That it had been promoted by a highly organized prop- 
aganda is the most obvious conclusion; that it had been an effort largely 
without over-all guidance in the public interest becomes equally ap- 
parent.” 

Mrs. Hargreaves also appraises the events and movements of the pe- 
riod within the climate of culture, knowledge, and opinion of the period. 
“Fundamental to the situation, however, was the fact that there had been 
little knowledge of what constituted the public interest. What is known 
of the region today was not indisputable in 1900. What is now known 
of national and local needs was not then established. The viewpoint 
with which men regarded the practicability of dry-land development 
rested heavily upon these uncertainties. Their genesis lay deep in the 
background of the nineteenth century.” 

Part II, entitled “The Dry-Farming Movement,” is the heart of the 
study, (Part I is background and Part III contains chapters on develop- 


__ ment of the region and problems of settlement.) Part II consists of the fol- 


lowing chapters: The Dry-Farming Propaganda: The General Move- 
ment; The Local Movement: Introduction Phase; The Local Movement: 
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Second Stage; Promotionalism and the Movement; Agricultural Science 
and the Dry-Farming Movement; National Land Policy: The Homestead 
Principle; and Other Programs of Land Disposition: The Sales Principle, 

The chapter on Science and the Movement is interesting reading. Ap 
old saying has it that history never repeats. The evidence of this chapter 
belies the saying. Public research workers in agriculture are continually 
confronted with problems like those of our antecedents of 50 years ago, 
Today it is problems of agricultural policy, marketing, new crops or 
new uses for old crops, etc. for which the scientist is under pressure to 
provide immediate solutions whether or not he has the facts and knowl. 
edge. It is easy from the vantage of today to accuse the agricultural 
scientists of 50 years ago of not combating forcefully enough the bland. 
ishments of the dry-farming propaganda. However, “agricultural scien- 
tists, particularly those who were most inclined to restrain the dry-fam- 
ing propaganda, lacked a positive alternative program. Moreover, the 
background of knowledge on which to rest such an approach had yet to 
be evolved. . . . More conservative agricultural scientists won a ten- 
porary victory in their efforts to control the propaganda through repudia- 
tion of Campbell’s pretensions to novel procedural recommendations, but 
the vacuum in tillage guidance thus created merely opened the way for 
those who presented the more dangerous viewpoint that standard (humid, | 
mid-western) farming systems were applicable to the region.” Like many 
of our contemporaries, many of our illustrious predecessors rode the tiger 


of public pressures, didn’t snobbishly snub him, but tried to guide him | 
into less damaging channels. ; 
The dry-farming movement was based on the following concepts: | 
“first, that agricultural development of the semi-arid region was practi- 
cable as a normal expansion of the farming frontier—without thorough 
preliminary testing of the regional capacities, without adequate provision | 
for educational guidance, and without modification of traditional policies | 
of land disposition until after experience indicated the need; second, that | 
such development served the general good—in terms of the State’s desire | 
for increased wealth and the National requirement for increased produc 
tion; and third, . . . that regulation of promotional effort in accordance 
with planned land utilization was unnecessary and undesirable.” 
The reviewer considers the book to be “must” reading for all agricul- } 
turists who work in, are interested in, or grew up in any part of the Great 
Plains. Only one small criticism. The title can be misleading. It might im- 
ply a study of the evolution of dry-farming techniques in the Northem 
Great Plains. In fact, that was the reviewer's first impression. It would 
have been better titled, The Dry-Farming Movement in the Northem | 
Great Plains, 1900-1925. M. M. Ketso 
Montana State College 
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The World Fertilizer Economy, Mirko Lamer. Stanford, California: 
Stanford University Press, 1957. Pp. xvi, 715. $12.50. 


This voluminous research report is the latest in a series of studies on 
food, agriculture, and World War II by the Food Research Institute. 
Previous studies have been concerned with agriculture and food in the 
wartime economies of Japan, India, Australia and New Zealand, South 
Africa, Great Britain, the Danubian countries, and Western Europe. 
This study is concerned with one of the principal inputs to food pro- 
duction—fertilizer. 

Dr. Lamer’s statistical compilations are amazingly comprehensive. 
From them it is possible to determine the fertilizer use patterns of most 
countries, the flow of trade in fertilizer and fertilizer materials, yield 
responses to the application of various types and quantities of fertilizers, 
price histories and market structures (including the role of cartels), the 
marginal physical and marginal value product of particular fertilizers 
in selected countries for selected crops, and the effect of World War II 
on production, consumption and prices. The reader will find the discus- 
sion of fertilizers in Russian agriculture, the impact of wars on fertilizer 
production, and the future role of fertilizers in various economies of 
particular interest. 

Agriculture has presented the Soviet Union’s Central Planning Com- 
mittee with its greatest challenge; a ruling bureaucracy with Sputniks in 
orbit and with serious plans for interplanetary transportation has been 
unable to raise grain output per hectare above 1909-13 levels. Lamer 
attributes this loss of the “grain battle” largely to fertilizer policies. The 
Soviet Union has concentrated its fertilizer program on cotton and 
sugar beets; both have registered increases—but unspectacular increases— 
in yields per hectare. It has relied on the exploitation of virgin land— 
the limit to which is now in sight—for its potato and grain yields. Inex- 
plicably, while Khrushchev’s “new” agricultural policy calls for many 
changes in the Soviet Union’s staple food crops program, no mention 
is made of the possible role of fertilizer. Here is where Lamer leaves the 
problem. But the reader’s appetite has just been whetted. Can the 
Kremlin planners win such an important economic and political victory 
simply by revising their fertilizer policies? If so, why have they not 
done so long ago? Lamer does not imply that Soviet leadership is so 
stupid, and that the solution is so simple, as such questions suggest, but 
his qualified answers to them would have enhanced the value of the 
chapter. 

In time of war the demand for food and fiber increases, while the 


| Supplies of agricultural inputs are generally reduced: Labor resources 
_ are reallocated away from agriculture and into the armed services and 
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defense industries; phosphorus and nitrogen capacity is reallocated away 
from fertilizer production and into the manufacture of munitions, The 
restriction of agricultural output relative to demand raises the income 
of farmers; the postwar release of labor and fertilizer manufacturing 
capacity, and the decline in demand for agricultural output, reduces the 
income of farmers. Lamer’s detailed documentation of this major dis. 
turbance and its aftermath should be required reading for Senate and 
House agricultural committee members. Whatever may be the merits 
and shortcomings of a parity price support program as a remedy for 
mild and temporary disequilibria in agriculture, it clearly cannot counter. 
act cycles of such immense proportions as those generated by the last 
two wars. 

Lamer’s final chapter on fertilizers in the future is especially timely 
for those concerned with the problem of economic development. The 
underdeveloped nations of Asia and Africa must fight starvation by an 
increased use of fertilizers. Here Lamer correctly puts first things first: 
“Increasing food production by increasing the use of fertilizers seems 


often to be a better road to agricultural and national welfare in under- 


developed countries than building electric power plants, road, and | 


machine industries, and relying on gifts of food from well-to-do coun- 


tries” (p. 637). Lamer’s prescription is not likely to appeal to the national | 


pride of such nations, but in due time will very likely appeal to their 
reason. 

These are only three of the many problems to which the study is 
addressed. The book is long on description and somewhat short on 
analysis. But as a descriptive study it is exceedingly complete and com- 
prehensive. Those who wish to extend the analysis will find in Lamers 
book a wealth of material with which to work. 


Jesse W. MARKHAM 
Princeton University 


Introduction to Mathematical Economics, D. W. Bushaw and R. W. 
Clower. Homewood, Illinois: Irwin, 1957. Pp. xii, 345, $7.00. 


The authors (an economist and a mathematician) provide an introduc 


tion to the use of mathematics in economic analysis, The reader is taught | 


to work with functions, graphs, and equations; to differentiate and inte- 
grate; to use Taylor’s Series, determinants, and matrices; and to solve 
differential equations and difference equations. These methods are used 
in an exposition of equilibrium and stability conditions in first isolated and 


then interrelated markets, and of the theory of the firm and the theory | 


of the household. 


The reader should know algebra at the second year high school level : 
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and economic analysis at the level of a rigorous senior course in college 
or first year graduate course in the theory of the firm and the theory 
of the household. He is introduced to the principal methods used in 
mathematical economics in such journals as Econometrica. 

The book is divided into two parts. The first contains the mathematical 
economics; the second the mathematical tools used. At the beginning of 
each section in Part I there is a reference to the relevant part of Part II, 
which ought to be read before reading the section in Part I. In the mathe- 
matical section the authors have been unusually effective in anticipating 
and dealing with difficulties likely to endanger the reader’s comprehension 
of the logic of the mathematics. 

The authors think that the book will be useful primarily to graduate 
students and to economics teachers, and hope that parts of it may be 
used in some upper division courses. This latter hope may be a bit too 
optimistic, however. Undergraduates specializing only to the extent usual 
in American colleges are not likely to have learned enough economics to 
profit from Bushaw and Clower’s book. 

The book’s greatest asset may be its worth to mature nonmathematical 
economists who have realized that mathematical knowledge multiplies 
analytical power, but have shrunk from the hardships associated with 
bringing their competence up to date. To such economists the book offers 
a chance to make a significant gain in effectiveness by the investment of 
a moderate number of hours of hard work. (Skimming is of no use in such 
a case; the reader must participate in the authors’ work.) The discussion 
of general equilibrium is particularly interesting, and the presentation 
of difference equations should help an economist whose mathematical 
education was largely completed before the recent increase in emphasis 
on difference equations in economics. 

In this connection it is significant that the book assumes a good knowl- 
edge of general literary and “graph-level” economics. While the mathe- 
matics used is relatively elementary, the economics is near the frontier 
of the discipline. To understand the use of mathematics in economics, 
the reader needs prior understanding of the general nature of the prob- 
lems investigated. 

The reviewer's only objections pertain to substance rather than exposi- 
tion, and may be based on esthetic differences. 

It seems that the authors’ task has been complicated unnecessarily by 
their emphasis on the significance of combining stock and flow equations. 
Stock functions seem to be important only in explaining flow functions; 
dissatisfaction with one’s stock of money is important only if one stands 
ready to take actions that will cause a flow of money to or from his stock. 
Bushaw and Clower obscure their models by restricting the use of flow 
functions to currently produced goods. 
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They depreciate unwisely the significance of the differences between 
atomistic competition models and other models. The analogy they estab. 
lish for the two types is unimpressive; essentially they show only that in 
both types an unexpectedly strong demand in a given period tends ty 
increase output in succeeding periods. 

These objections are peripheral, however. The authors have worked 
effectively in pursuit of worthwhile objectives. 


J. A. Norpwy 
Iowa State College 


Game Theory and Programming. A. W. Tucker. Stillwater: Department of | 


Mathematics, The Oklahoma Agricultural and Mechanical College, 
1955, Pp. 86. $2.00. 


Game Theory and Programming is a paper-bound, miltilithed set of 1 
lectures given by the author at the National Science Foundation Summer 
Mathematics Institute at the Oklahoma State University. The Institute 
was oriented to teachers of collegiate mathematics. Lectures 1 through 10 
concentrate on game theory while lectures 11 through 13 concentrate on 
linear programming and its relation to game theory. 

After extensively illustrating with simple examples such concepts as 
“matrix game,” “pay-off matrix,” “fair game,” “optimal strategy,” and “ex. 
pected winnings,” the author develops and proves basic mathematical 
theorems on linear inequalities and convex polyhedral sets in n dimen- 
sions that are then used to establish existence and duality theorems of 
matrix games and linear programming. 

Perhaps it is appropriate at this point to indicate the sort of mathe- 
matical equipment needed to follow this development. At least some 
degree of familiarity with vector and matrix operations is necessary. 
Liberal use is also made of the geometric interpretation of vector and 
matrix operations. Two-dimensional graphs and three-dimensional iso- 
metric drawings are used to illustrate such concepts as “convex hull’ 
and “polyhedral cone” and to support some of the steps in the proof o 
theorems. They are also used as graphic procedures to solve two- or three- 
row matrix games. Lacking this sort of a mathematical background, 3 


potential reader would be well advised to consult such a text as Introduc- | 


tion to Finite Mathematics‘ which contains a section on vector and matrix 
algebra as well as a section on game theory. 

For those equipped to follow the mathematical argument, the book 
contains a well-developed, clear exposition of the principal theorems 0 


matrix games and linear programming. The author begins by proving | 
certain general theorems about sets of linear equations and inequalities | 


*Kemeny, John G., J. Laurie Snell, and Gerald L. Thompson, Introduction to 
Finite Mathematics, New Jersey: Prentice-Hall, Inc., 1957, Pp. xi, 372. 
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that have been well known for many decades and leads gradually to more 
complex theorems that have only been published in the last few years. 
The author, by the way, is responsible for several of the more recent 
developments in this field. The emphasis throughout is on the proof of 
theorems, not on computational procedures. 

There are only three references to economic application. In the intro- 
ductory lectures, a simple example of duopoly is presented to illustrate 
“plural” games--games in which there is opportunity for the players to 
cooperate to their mutual benefit. Plural games are not further developed, 
but reference is made to publications and continuing work in this area. 
Linear programming is illustrated by simple examples of the transporta- 
tion and feed-mix problems. In interpreting the somewhat artificial dual 
of the transportation problem, the author invokes “. . . the principle that 
something cannot be gained from nothing . . .” in order that the difference 
in prices between warehouse and market be no greater than the cost of 
transfer. Economists undoubtedly would have drawn a parallel between 
this requirement and the characteristics of a perfectly competitive market 
in space. 

JAMEs N. BOLeEs 

University of California 


Introduction to Finite Mathematics, J. G. Kemeny, J. L. Snell and G. L. 
Thompson. Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1957. 
Pp. xi, 371. $5.00. 


Finite Mathematics is a clearly-defined example of the new approach 
to teaching undergraduate mathematics. For some time now, college 
administrators have been introducing some of the content of modern 
mathematics early in the undergraduate curriculum. Other recent text- 
books' have attempted this introduction by adding new topics to the 
conventional algebra, trigonometry, analytic geometry and calculus. 
Kemeny, Snell and Thompson, however, restrict themselves “to the con- 
sideration of finite problems, that is, problems which do not involve 
infinite sets, limiting processes, continuity, etc.” (page v). By so doing, 
the authors find the fundamental ideas and theories of mathematics 
easier to state and prove. They are also able to cover basic topics in 
greater depth and to include many examples of the use of these modern 
techniques of mathematical analysis, especially in the social sciences. 

The book opens with two chapters on logic. The first contains the 
elements of modern symbolic logic: connectives, compound statements, 


“Good examples of these are C. B. Allendoerfer and C. O. Oakley, Principles of 


| Mathematics, New York: McGraw-Hill Book Company, 1955, and J. E. Freund, 


bg Introduction to Mathematics, Englewood Cliffs, New Jersey: Prentice-Hall, 
ne., 
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truth tables, logical possibilities, tree diagrams, logical relations and the 
validity of arguments. The second chapter approaches logic from the 
concept of the set, defining operations both symbolically and with the 
aid of Venn diagrams and relating these operations on sets to the connep. 
tives of compound statements. These introductory chapters provide the 
conceptual and operational base for a chapter on partitions, counting, 
permutations and multinomial theorems which in turn lead to a chapter 
on probability. This chapter includes a discussion of the problem of as. 
signing probability measure, conditional probability, finite stochastic 
processes, the law of large numbers, and Markov chains. The next chapter 
deals with the operation and application of vectors and matrices. Then 
follows a discussion of the theory of linear programming and games along 
with the needed background in convex sets and maxima and minima of 
linear functions. The last chapter deals with further applications of 
mathematical processes in genetics, anthropology, psychology, sociology 
and economics. There is one section devoted to a simplified presentation 


of von Neumann’s model of an economy expanding at a fixed rate but | 
otherwise in equilibrium. The existence but nonuniqueness of the equi- | 


libria for such an economy is also demonstrated. 

Each chapter contains an outline of selected reading. An attempt has 
been made to keep the amount of reading down by referring to pertinent 
chapters of other works and single articles rather than to whole books. 
At least one reference work for each major topic is usually included. In 
addition to a large number of worked-out examples, there is a set of 


exercises for each section graduated in difficulty with some hints and | 


answers given. Some of these exercises contain results which are important 


for an understanding of succeeding sections. The novelty of example [ 


helps maintain interest and is rarely extreme. There are many helpful 
diagrams and only in the chapter on probability does notation become 
awkward. 

Although nearly one-third of the sections in the first five chapters can be 
omitted to leave a core course in basic mathematics, it is the reviewers 
opinion that the material covered will be heavy going for the average 
freshman, Except for the chapter on logic, the subject matter rapidly be 
comes complex while the exposition remains terse. It is also questionable 


whether freshmen can handle in a short period the great breadth of subject | 


matter particularly when it is presented in an abstract fashion so early in 
their training. The authors do not share this view. They state that their 
book has been successfully tried in a freshman course at Dartmouth Col- 
lege, and they feel that the only prerequisite for it is the mathematical 


maturity obtained from two and a half years of high schoo] mathematics. [ 
In the reviewer's experience, this will not be enough preparation. More [ 
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exposure to the analytic approach in other college courses and confidence 
in operating with college algebra and analytic geometry would be more 
realistic prerequisites. 

Of more importance is the integration of modern mathematics into the 
college curriculum, the over-all choice of topics, and the place of Finite 
Mathematics in this changing curriculum. Few would dispute the inclu- 
sion of logic early in undergraduate training. But lower division mathe- 
matics already includes such courses as algebra, solid geometry, trigonom- 
etry, analytic geometry, and differential and integral calculus. Kemeny, 
Snell and Thompson add set theory, partitions, probability, vectors and 
matrices. Other new texts add, or at least deepen the discussion of, number 
systems, groups, fields, modern geometry, and fundamental stochastic 
processes. Now these courses cover a lot of territory and cannot possibly be 
absorbed by the end of the sophomore year, especially by those students 
who have been denied or, worse, allowed to avoid an adequate high school 
background. 

For social scientists, and particularly for economists, the choice of 
topics may be easy. Nevertheless, this choice must be integrated into 
the general curriculum. It is certainly overdue for mathematics to be con- 
sidered necessary for a wider range of students than just engineers and 
physical science majors. But on most campuses, curricula in mathematics 
for social science and for physical science will have to be joint in the 
early stages. Also, the shortage of teachers will be even more severe in 
these new topics which require greater maturity in the philosophy of 
mathematics than the usual student instructor of college algebra possesses. 
It is my feeling that a two-year program for all students should include 
introductions to logic, set, and number theory in the first semester, with 
elementary partitions, permutations, probability, and matrices in the 
second semester. These additions should be integrated into traditional 
courses of college algebra and trigonometry. Then, in the second year, 
a more thorough study of analytical goemetry and calculus should be 
built on this firmer base. The second year could carry the student as far 
as three-dimensional analytics, partial differentiation, and multiple inte- 
gration and should include further new topics such as groups, fields, linear 
processes and games. This will probably require at least five lecture 
hours per semester. Special topics which are needed only for engineers 
or for physicists or even for economists could then be taught in separate 
specialty courses. Mathematics may thus come to be regarded as something 
more than a tool for bridge builders and atom smashers. For this ideal, 
Finite Mathematics would make an excellent additional text in the two 
first years and in the special courses for social science. 

While this book is essentially for undergraduates, those of us who are 
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lacking in the modern approach to mathematics will find the book even 
more rewarding. In addition, many present-day graduate students in agri- 
cultural economics would benefit from a course taught from this book, 
The sections on applications important to economics, for example, are 
especially apt examples of the clarity of modern tools of analysis, Regard- 
less of arguments concerning the proper scope, content, and timing of this 
new approach to mathematical training, this book achieves what to the 
reviewer is its major goal—a well-turned exposition of the spirit of modern 
mathematics. 
E. J. R. Boorn 
Oklahoma State University 


Introduction to Statistical Reasoning, Philip J. McCarthy. New York: 
McGraw-Hill Book Co., 1957. Pp. 402. $5.75. 


The problem of what subject matter to cover in an introductory course 
in statistics is one which has puzzled many practicing and teaching statis- 
ticians. Judging from discussions that are so prevalent whenever statisti- 
cians gather, it can be assumed that this problem has not yet been 
solved. If we assume that an introductory statistics course will be pri- 
marily concerned with statistical inference, as opposed to descriptive 
statistics, we may consider three possible approaches in teaching this 
subject. These are: (1) a course dealing exclusively with the concepts of 
probability, (2) a “cookbook” course on some of the more elementary 
statistical methods, or (3) a general introduction to the concepts of 
statistics, with respect to planning and drawing inferences from a statisti- 
cal investigation. None of these three approaches will accomplish all that 
is wanted. The first approach is likely to leave most students confused 
and wondering what good statistics are. The second approach leaves the 
students with the “cookbook” but not quite knowing what to cook. 
The third approach is possibly the best one, but on the other hand, it 
leaves the student with not very much that he can actually do with 
statistics. 

In his book, Introduction to Statistical Reasoning, Philip McCarthy has, 
in general, taken the third approach. As the title indicates, the emphasis 
in the book is on the type of reasoning that is the basis of modern statis- 
tics. The book does a good job of this, and, in addition, illustrates this 
general approach with a collection of practical examples and a limited 
selection of methods. 

The book may be divided into four more or less distinct sections: (1) 
an introduction into various aspects of a statistical investigation, (2) the 
usual chapters on the distribution of a variable (mean and variance), 
(3) an introduction to random sampling which leads into an introduction 
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to probability and the drawing of statistical inferences, and (4) some 
specific topics which include elements of sample design, y? procedures 
and linear regression. 

An attempt to cover thoroughly the entire contents of this book in one 
semester is, in the opinion of this writer, a rather formidable task. How- 
ever, with appropriate cutting on the part of the instructor, a well-rounded 
presentation of the field of statistics to an essentially nonmathematical 
student may well be accomplished. However, this conclusion is based on 
the assumption that students will be able to master the necessary mathe- 
matics. Although the book is intended to be primarily nonmathematical, it 
is questionable that students in the social sciences, to whom McCarthy 
has addressed this book, possess even this much mathematical background 
and ability. Laboratory type sessions in conjunction with the course may 
well benefit these students. 

This reviewer would like to make two suggestions that may improve 
the usefulness of the book. The first is that in the introduction, say chapter 
2, a somewhat general statement is presented on the problem of drawing 
inferences from statistical investigations. This should not take too long, 
but would prepare the students for some of the material that is to follow. 
Secondly, as in many books of this kind, a heavy emphasis is placed 
upon the binomial distribution. Admittedly, this distribution affords a 
very good and easily illustrated example of the workings of probability, 
but one wonders whether the student may obtain a false impression of 
the practical importance of the binomial distribution. There may not, 
however, exist very good alternatives, with the exception of the use of 
sampling experiments which involve variables that are possibly more 
nearly normally distributed. 

All in all, this reviewer recommends the use of this book in teaching 
an introductory statistics course to undergraduates in the social sciences, 
since it more nearly fulfills the need of covering modern statistical reason- 
ing and techniques without involving students in too much complicated 
mathematics, and yet provides them with some basic ideas on statistical 
theory and methods. 


J. FREUND 
Virginia Polytechnic Institute 


Farm Crisis, 1919-1928, James H. Shideler. Berkeley and Los Angeles: 

University of California Press, 1957. Pp. x, 345. $5.00. 

Farm Crisis, 1919-1928, is the story of the “coming of age” of American 
agriculture. Perhaps to describe it more accurately, it is the story of 
agriculture in adolescence. It was an age in which agriculture was first 
experiencing all of the growing pains and insecurities of its new commer- 
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cialization—dependence on a world market over which it had no control, 
specialization and dependence upon price to give the farmer the goods 
he required for livelihood, growing capital and operating costs, and so 
on. It was a period in which agriculture aspired to share, as an adult 
partner, in the new middle class standard of living which the new tech- 
nology was bringing to urban economic groups. It was the period in 
agriculture’s growth in which it, at last, obtained full stature as a major 
economic class interest group. Agriculture became aware of its new 
political power, experimentally flexed its muscles in the political arena, 
and began to use its new found political strength to insist that government 
aid it in solving its new problems. Above all, for those who are seeking to 
develop an effective farm program today, it was the period in which 
agriculture, striking out myopically for answers to a production-price 
problem which it saw as short-term and emergency in nature, set the 
pattern and symbolism which today binds and confines a mature agri- 
culture in its effort to find an effective long-term farm program. 

The author presents a detailed and carefully documented chronology 
of the onset and steady worsening of the agricultural depression from 
1919 through 1923. Step by step, Shideler relates how farmers, as their 
understanding of the nature of the price and production emergency grew, 
moved in their demands from reliance on self-help to insistence upon 
direct governmental economic intervention. 

Believing that agriculture’s price problems were largely the results of 
temporary maladjustments between production and demand, quite natu- 
rally farm leaders first counseled agriculture to rely on natural recovery, 
individual farm retrenchment, and orderly marketing through farm 
cooperatives. Subscribing also to the devil theory of causation as a 
further source of their economic woes, farmers attributed at least a part 
of their troubles to a conspiracy of middlemen and speculators. Conse- 
quently, they first sought government assistance for accomplishing such 
neo-Populist reforms as curbing monopoly and speculation and prevent- 
ing marketing abuses by the railroads, the warehouses, and the processors 
of agricultural products. They also sought the time honored agrarian 
remedies of cheap credit, better credit facilities, and tariff reduction. 

But as their reservoir of simple remedies for alleviating the economic 
crisis became exhausted, and farming, after three years, was still in the 
depths of depression, farmers began turning to positive governmental 
intervention to stabilize prices even at the cost of governmental control 
over acreage. “They were becoming willing to substitute security for 
free competition.” Three years of economic adversity had brought farmers 
to McNary-Haugenism and a “new vision of positive national legislation 
to arrange economic affairs more justly.” 

Shideler demonstrates in his treatment of this early farm crisis that 
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the agricultural historian has a real contribution to make to the study of 
agricultural policy. For the student of agricultural policy, the greatest 
value of the story of the farm crisis of the early 1920's does not lie in the 
chronology of events. As a social historian, Shideler has presented the 
period as a sort of broad social laboratory in which the student can isolate 
and appraise the role of the various forces and agents whose interactions 
determined the course of public agricultural policy—the coercions of the 
new agricultural environment which drove masses of farmers to seek 
their security through government, the developing role of a new type of 
agricultural pressure group, the part played by visionary individuals 
preaching the gospel of an idea, the emergence of commodity groups 
struggling to come together in a Farm Bloc coalition, the behavior of the 
political parties, the presidency, the Department of Agriculture, and its 
expanding corps of economic experts, with their new statistical informa- 
tion which in itself became a coercion for government action. 

Reading the history of past policy development also gives an apprecia- 
tion for the slowness of the workings of democracy. The ways of democ- 
racy are not radical. New and different public policies cannot be expected 
to emerge full-grown from the minds of the public planner and find 
quick social and political acceptance. Rather, the public programs which 
find political acceptance are usually those which are built up eclectically 
out of old ideas, remedies, and proposals which have been in circulation 
long enough to have gained social respectability. Thus the New Deal 
agricultural program was not a radical departure from established 
patterns of thinking on farm relief. All of its pieces had had currency in 
the early twenties even before the days of McNary-Haugenism—price 
stabilization through government purchase, acreage reduction, and do- 
mestic allotment, commodity storage in government-owned warehouses 
and warehouse receipts as the basis for the extension of credit, the ever- 
normal granary, parity price, export subsidies, and so on. The ferment of 
farm discontent of the early twenties has been the idea reservoir out of 
which the agricultural programs of the thirties, forties, and fifties have 
been drawn. 

From the historical perspective, then, the possibility of any very new 
or different comprehensive farm program suddenly emerging today and 
finding social and political acceptance seems remote. Perhaps agriculture 
must go through another of those periods of discontent and ferment in 
which new ideas incubate and slowly gain acceptance before a new and 


more effective program for solving the problems of agriculture can come 
into force. 


W. Rosert Parks 
University of Wisconsin 
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Economic Concentration and the Monopoly Problem, Edward S. Mason, 
Cambridge: Harvard University Press, 1957. Pp. XVI, 411. $6.00, 
One may well doubt whether there is an English-reading professional 

economist who is not familiar with the Harvard Economic Studies, That 

distinguished series celebrated (in the words of the current editor, Profes. 
sor J. K. Galbraith) “a double anniversary” in 1957 when the first half. 
century mark was reached and when the hundredth volume was pub- 
lished. The title of that volume, reviewed here, is relevant to one of the 
instructions (“. . . no essay shall be considered which in any way advo. 
cates or defends . . . the restriction of commerce in times of peace by 

Legislation, except for moral or sanitary purposes . . .”) of the David A. 

Wells bequest which over the years has been closely related with the 

Harvard Economic Studies. 

Dean Mason’s latest volume consists of reprints of his earlier writings, 
except for the General Introduction, the Introductions to the four parts, 
and Chapter 1 which is “A Review of Recent Literature” on the title of 
the book. Of the 18 chapters reprinted, about half were originally pub- 
lished in journals and proceedings and about half as chapters in books 
edited by and with contributions from others. The earliest writing goes 


back to 1936, although 18 of the chapters were written after World War 


II and nine since 1950. 

The chapters are organized within four parts, each of which reflects 
the author’s interests in research and public policy over the past two 
decades. Part I deals with “The Large Firm and the Structure of Indus- 
trial Markets”; Part II, with “Wage-Price Problems”; Part III, with “Raw 
Materials, Security, and Economic Growth” (subjects which are distantly 
related to the title of the volume but which reflect some of Mason's 
tangential interests and public service activities in the postwar years); 
and Part IV, “Antitrust Policy,” returns to the main theme of the 
volume. Within each part, the chapters are arranged (with only two excep- 
tions) in the time sequence in which they were written. Thus, the reader 
may note the extent to which there have been development and change 
in the author’s thinking about Economic Concentration and the Monopoly 
Problem. 

Of the various discussions by Mason, most agricultural economists are 
familiar with the views on agricultural resources and output set forth in 
The Report of the President’s Materials Policy Commission of which he 
was a member. Reflecting the views of the Commission, Mason writes: 
“The projected increase in American requirements for agricultural prod- 
ucts for 1975 as compared with consumption in 1950 is 40 per cent. ... 
There is not much doubt that at existing price relationships, American 
agricultural output could increase over the next quarter century by much 
more than the projected 40 per cent” (November, 1952), Neither Mason 
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nor J. D. Black, who contributed to the Commission’s study of agricul- 
tural resources, was shaken at all by such criticisms as those put forth by 
Colin Clark (see exchange between Clark in The Review of Economics 
and Statistics, August, 1954, and Black in Journal of Farm Economics, 
February, 1955). Yet, the outcome of the population-food race remains 
unresolved. (For a less positive view than the Commission’s but more 
sanguine than Clark's, see Bressler’s paper in the November, 1957, issue 
of Journal of Farm Economics.) 

Another place where Mason directly touches a question familiar to 
agricultural economists is his discussion of price rigidity. “It is remarkable 
what economists, both in and out of government, and the representatives 
of various interest groups have been able to do with this concept. In the 
hands of the U. S. Department of Agriculture, it practically became the 
cornerstone of a theory of depression and one of the main justifications 
for price support of agricultural products. If industrial prices were as 
flexible as agricultural prices, the argument ran, industrial output would 
be as well maintained as is agricultural output. But if nothing can be 
done to make industrial prices more flexible, there is a strong case on 
both ethical and economic grounds for government support of agricul- 
tural prices.” Mason’s answer is, “All of these deductions seem to be 
highly dubious to say the least’—as he might have noted many agricul- 
tural economists in the outside government service have so long be- 
lieved. 

But Mason’s volume is not intended to deal with agricultural policy. 
Agricultural economists should, however, find it a handy compilation of 
papers which struggle with significant issues facing the economy at 
large. As the national economy pulses in its growth, problems of con- 
centration, competition, size, price flexibility, monopoly and antitrust 
policy, raw materials and economic development are of interest to agricul- 
tural economists as well as other specialists in economics. That the author 
does not convincingly resolve such issues, but rather thinks about and 
struggles with them, is indicative of the way mature and intellectually 
honest economists wrestle with difficult and possibly unsoluble problems. 

Throughout the volume, Mason’s discussions are public policy oriented 
whether dealing with the large-scale enterprise or raw materials. Neither 
an “institutionalist” nor a “pure theorist,” and certainly not an “econome- 
trician,” he grasps at methodological support from various sources. Yet, 
he appears uncomfortably dissatisfied with the conceptual and empirical 
framework within which he is constrained. The inadequacies of available 
theories of monopolistic and imperfect competition (“a beautifully logical 
and consistent set of propositions without direct operational applicabil- 
ity’), the paucity and crudeness of data, and the admission “that valid 
generalizations usable as a basis for prediction or for public action in 
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their field are hard to come by” leave him without a firm foundation, He 
gropes toward his tentative and cautious conclusions more by instinct 
and professional wisdom than by rigorous analysis. Yet, the writing 
generates the feeling that the author “makes sense,” without the reader 
being quite sure what are the explicit, logical, and empirical foundations 
of his argument. 

The current status of Economic Concentration and the Monopoly 
Problem, from the view of economics, is well depicted in the volume, 
One may wonder why economists have progressed so little with those 
subjects during the past two decades. One reason perhaps is that there 
is not available a comprehensive, conceptual, and empirically substanti- 
ated framework to meet the needs of the times and within which monop- 
oly issues and policies can be rationally and operationally formulated. 
But a corresponding lament may be chanted on the current status of 
economists’ contribution to agricultural policy. 

Hoos 

University of California 


Essays in the Theory of Economic Growth, Evsey D. Domar. New York: 

Oxford University Press, 1957. Pp. 1x, 272. $4.50. 

This book is a welcome collection of some of Domar’s brilliant articles, 
all but one of which have appeared in various journals over the past 
decade.’ An uncomfortable proportion of recent compilations of previ- 
ously published articles offer an uneven, disjointed and variegated fare 
for the reader. Not so with this book by Domar. As he tells us in the 
Foreword, the essays “have different titles and, at first glance, deal with 
different subjects, but they have a unifying theme and their logical 
structure is almost embarrassingly similar” (p. 3-4). In one sense it can 
be said that if the origin of modern growth theory is the publication of 
Harrod’s “Essay in Dynamic Theory” (Economic Journal, March, 1989), 
then the subtitle of the present work could easily be: “Variations on 4 
Theme by Harrod.” Brahm’s masterpiece consisted of eight variations 
and a finale; Domar’s of a survey overture, seven variations, and a finale 
(previously unpublished) which is an analytical review of G. A. Feld- 
man’s article, “On the Theory of National Income Growth.” All but 
this last essay contain a formal growth model analysis applied to some 
of the problems of advanced countries. This is not, therefore, a book on 
“economic development”; and while a nonmathematical economist can 


*The most notable omission, the addition of which would have enhanced the use- 
fulness of the book as a convenient collection of Domar’s work is, “The Inter-relation 
between Capital and Output in the American Economy,” in L. H. —— (ed), 
Economic Progress (Louvain: Institute de Recherces Economiques et Sociales, 1955). 
Needless to add this is one of Domar’s more inaccessible articles. 
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read it with profit, he should be ready to take on some pretty stiff 
“srithmetics.” 

One effect of the essays is to make clear the apparent paradoxes that 
abound in growth theory: the equality of full employment savings and 
investment is not sufficient to guarantee continued full employment of 
labor or capital (Ch. III); a rapidly growing debt may eventually com- 
prise a smaller proportion of income than a more slowly growing debt 
(Ch, II); a country that continuously lends abroad need not eventually 
encounter an “import balance” if the rate of growth of lending exceeds 
the (average) rate of return on over-seas investment (Ch. VI); in a grow- 
ing economy we cannot subtract depreciation from gross investment to 
ascertain net investment (gross investment less replacement), i.e., replace- 
ment falls far short of depreciation (Ch. VII). In a brief review we can- 
not follow Domar along all these interesting paths, so we shall concen- 
trate upon what is the main theme—the development of a growth equa- 
tion as a tool of growth analysis, 

The early emphasis of growth theory, both in Domar and Harrod, was 
on the cyclical problem of unemployment. The attainment of a full 
employment level of national income is not sufficient to maintain a full 
employment equilibrium through time, since a positive saving ratio 
increases capacity as savings result in capital formation, but fails to 
increase the demand necessary to absorb the economy’s enlarged produc- 
tion. As Domar so aptly puts it, “an increase in income is not a function 
of the amount invested; it is the function of the increment of investment.” 
Thus the whole body of investment, so to speak, increases productive 
capacity, but only its very top—the increment—increases national income” 
(p. 98). A constant stream of investment, then, increases the supply aspects 
of income (capacity), but does not enlarge the demand for income. To 
achieve equilibrium between the supply and demand of income, income 
must grow. 

The growth equation is introduced at this point to determine how 
rapidly income must grow to maintain full employment. On the supply 
side, the increment in capacity is equal to the volume of investment (I) 
divided by the marginal capital-output ratio (MKOR), or as Domar 
initially writes it, (I) multiplied by the reciprocal of MKOR (), ie., 

(I) A capacity = Ic. 

Given an increase in investment we obtain the increase in total effec- 
tive demand (income) via the multiplier: 

(2) AY = AI/a’, where a’ is the marginal propensity to save. 

If we start from a position of full employment, equilibrium requires that 
income and capacity both grow at the same rate so that: 
(3) AI/a’ = Io, 
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Multiplying both sides of (3) by « and dividing by I shows that the 
necessary rate of growth of investment is equal to « ¢, or «/MKOR. In 
setting out the equilibrium growth path of income and investment in this 
way, Domar assumes a constant MKOR and a marginal saving ratio (¢’) 
equal to the average (a). He then states that his object is to make income 
and capacity growth identical (p. 91). But 142 pages later (and some 10 
years later in time), we are told that with a given MKOR the average 
saving function determines the growth of income and the marginal saving 
function determines the growth of investment. Obviously if we assume 
the marginal and average saving functions are equal then unless we 
postulate changes in sectoral MKORs, income and investment must grow 
at the identical rate of «/MKOR.? Notwithstanding this rigidity in his 
“equation analysis” of the equilibrium rate of growth, Domar in his 
discussion of “growth-generated-fluctuations” (Chs. III-VI), introduces 
variations in MKOR and in the concluding paper he examines, among 
other things, the implications of a divergence between @ and ¢. 

In the final essay Domar gives a brilliant presentation of a growth 
model first offered by the Soviet economist, G. A. Fel’dman in the late 
1920's. Fel’dman’s model, which Domar expertly lays bare, operates with 
two MKORs (one for the capacity-increasing-goods sector, another for 
the consumption-goods sector), and a saving function somewhat different 
from the usual Keynesian one. Feldman used the fraction of total invest- 
ent allocated to the “capacity-increasing” industries (7), and Domar 
cleverly demonstrates that if the two sectoral MKORs are identical, then 
Fel'dman’s y is equal to the Keynesian ¢’. Under these conditions, if the 
marginal saving function is higher than the average, the rate of growth 
of investment will exceed the growth in income by a factor of a/a. This 
finding provides a key to the puzzling phenomenon of how Russia's 
investment could grow so rapidly between 1928 and 1948 although their 
average saving function was quite small (pp. 236-239). With @ above a 
investment growth outspaces income growth but over time « will itself 
be raised (since @’ is above it), so that the initial low income growth will 
rise and eventually (when « =¢’) equal the rate of growth of investment 
(p. 232). 

Prel'dmnan had high hopes of a secular falling MKOR and thus a steadily 
increasing rate of growth of income. As Domar points out (pp. 255-256), 
any desired growth rate can be achieved (in model building) by simply 
postulating high saving ratios and low (or falling) MKORs. Domar’s 
criticism of the Russian model builder appears amply justified, and it may 
be well, in concluding this review, to repeat this criticism for the benefit 


* When Ch, IV was originally published Domar assumed only the marginal saving 
function a constant, but in a paragraph rewritten for the book he says, “we shall now 
assume that the marginal and average propensities to save are equal .. .” (p. 91). 
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of the ever increasing group of Western economists who approach the 
problem of economic development largely in terms of models (pp. 256- 
957): 

. almost any rate of growth could be derived on paper, provided the 
capital coefficients were low enough and the propensity to save (or y) high 
enough. They certainly failed to realize that these parameters, and particularly 
the capital coefficients, were mere abstractions, useful (I trust) in theoretical 
work, but full of innumerable and well-hidden implications regarding the actual 
working of the economic mechanism, and that the whole problem of economic 
development lies not in the algebraic manipulations which Fel’dman carried 
out in such detail, but in overcoming the immense administrative, technological, 
and human obstacles which a rapid industrialization of a backward peasant 
economy was bound to create. 

WILLIAM O, THWEATT 
Vanderbilt University 


The Economics of Under-Developed Countries, Peter T. Bauer and Basil 
S. Yamey. Chicago: The University of Chicago Press, 1957, Pp. xiii, 
271. $2.25. 


This volume is presented as a Cambridge Economic Handbook. This 
series is now under the joint Anglo American editorship of C. W. Guille- 
baud and Milton Friedman. In the introduction, the general editors state 
that their aim in the series is to bring to a wide audience “. . . lucid ex- 
planations and significant applications of ‘that technique of thinking’ 
which is the hallmark of economics as a science.” Bauer and Yamey 
fulfill this aim rather well in the present volume. 

The book is divided into two parts. Part I, “Descriptive and Analytical,” 
contains an excellent discussion of problems of economic measurement 
and an examination of the general resources situation of underdeveloped 
countries, with a skillful use of empirical studies to provide illustrations 
of the principles discussed, Statistics are used sparingly, mainly because 
of the authors’ conviction of the difficulties of numerical expression. In 
this section they are “concerned with what is or tends to be, rather than 
with what ought to be. . . .” They conclude convincingly that “occupa- 
tional statistics are an infirm foundation for any generalization” about 
economic progress; that there is no standard demographic pattern by 
which one can identify underdeveloped countries; and that it is not 
possible to isolate capital formation, a heightened spirit of enterprise, 
improvements in production techniques or improvement in the qualities 
of labor as “the inevitable prime mover in the process of economic 
development and change.” 

The final conclusion (with which this reviewer heartily agrees) on the 
last page of the book is that economics provides no ideal pattern which 
can be applied directly to specific situations; the circumstances and po- 
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tentialities of each case must be examined, and the function of the 
economist is to ask relevant questions and point to the necessary or 
probable consequences of particular policies. 

Part II of the book concerns the role of the government in promoting 
economic development. The authors state that they “.. . prefer a society 
in which policy is directed towards widening the effective range of 
alternatives open to members of that society.” However, they often fall 
back on the more manageable (and more debatable—as they well rec- 
ognize) criterion of increases in national income, as a basis for judging 
when economic improvement has occurred. 

It is difficult to summarize the authors’ conclusions on the proper role 
of government because they discuss a wide range of governmental activi- 
ties and many of the conclusions involve qualifications depending upon 
local circumstances. However, they are skeptical of the usefulness of 
many of the things that governments these days are very prone to do. 
They believe that government properly has “. . . only a limited role as an 
active propulsive agent in economic development in the capacity of saver 
or entrepreneur, or as controller or director of the economic activities of 
others.” 

Although the book’s treatment of the role of government is stimulating, 
and much of it is incontrovertible, it appears to this reviewer that the 
authors tend to use uncertainty to bolster their own position. When the 
effects of government action are seen to be quite uncertain, the authors 
seem to conclude very often that the action probably is unjustified. Of 
course one might defend a proposition that government action is bad 
unless proven good, but the authors have not specifically put this ingredi- 
ent into their criterion. 

In Part II in several places there is an unfortunate equating of “value’ 
judgments with “political” judgments. The latter, (i.e. judgments about 
political situations) may be quite as objective as an economic analysis 
Parenthetically, I wonder what will be the reaction of the politicians in 
underdeveloped countries who read here the suggestion that “. . . itis 
advisable to progress gradually in the development of the exchange 
economy.” Some may feel that gradualness is an alternative they do not 
have. 

The outstanding deficiency of the book is that there is practically no 
discussion of the experience of the Soviet Union or any of the communist 
countries. The authors recognize the deficiency but contend the analysis 
was not possible within the compass of this book. Perhaps they are right, 
but the omission results in a book which scarcely touches on some of the 
most vital issues relevant to its subject. 

JoserH WILLETT 


Alexandria, Virginia 
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International and Interregional Economics, Seymour E. Harris. New York: 
McGraw-Hill, 1957. Pp. xiv, 564. $7.00. 


This is not a big book—as books go today, but its scope is panoramic. 
Harris, perhaps the most prolific writer among American economists, has 
brought within some 550 pages a remarkably comprehensive and well- 
balanced analysis of the problems of postwar economic adjustments, 
particularly those concerned with international relations. The author was 
not satisfied that an understanding of these problems could be provided 
within the framework of what is normally considered to be the province of 
international economics. Thus he gives a considerable part of the volume 
over to a review of general economic theory, of the theory of international 
trade, and of the bearing of fiscal and monetary theory and policy on the 
area of special concern. The volume stresses the danger of consider- 
ing questions of international economics in anything but the broadest 
terms. Harris not only develops the relationships between the subject 
matter areas set out above, but places them in a context that reveals the 
flow of thought beginning with the British classical school and proceeding 
to the present time. 

The breadth of the approach to his subject reflects the importance the 
author attaches to economists showing more concern with the dissemina- 
tion beyond the walls of the universities of the important findings of 
their studies. Thus he aims the work at the intelligent well-informed 
adult, hoping it will compete with the “populizers without technical 
competence . . . and sometimes even charlatans (who) control too large a 
part of the market for economic ideas” (p. vii). It is very much to be 
hoped that Harris has not misjudged his audience. The reviewer feels that 
he may have, since the work includes several chapters which will surely 
represent tough going for nonspecialists. But the volume will be of the 
greatest use to agricultural economists who must be aware of the eco- 
nomics underlying current international economic adjustments, but who 
cannot be narrowly specialized in that area of study. 

This very comprehensive work is divided into five parts. The first is an 
introduction to the problem and is concerned with the history of inter- 
national trade theory in the classical and neo-classical periods. The second 
part considers the role of money, capital movements, and balance of pay- 
ments in international trade problems. The third is a statement of the 
theory of regional economics. The fourth, bringing together the materials 
of the earlier portions of the work, considers in general terms the prob- 
lems of economic adjustment. Finally, the fifth section treats with the 
problems of economic adjustment in the postwar world. 

While part one is a review of appropriate theory from Adam Smith to 
Ohlin, some consideration is given to the contribution of recent workers 
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who have considered international trade under conditions of less than 
full employment and who have recognized limitations of factor mobility 
within as well as between countries. This later area becomes the center of 
the following chapters, emphasis being given to the radically changed 
role of monetary and fiscal policy. Whereas until recently the primary and 
frequently sole objective of monetary policy was in protecting the external 
balance of a country, objectives of expanding and stabilizing the internal 
economy have now become predominant. With the end of the gold stand. 
ard, this instrument along with fiscal measures offers the widest op- 
portunity to operate simultaneously on both the internal and external 
aspects of an economy. However, Harris emphasizes Keynes’ warning that 
in such a world international cooperation is necessary to insure that pur- 
suit of internal or domestic objectives by large countries does not injure 
other countries. 

The chapter on regional economics will be of particular interest to 
agricultural economists. In large countries interregional far surpasses 
international trade in importance. Harris says little about the theory of 
location other than to stress the importance of institutional factors. How- 
ever, much is said about “regional interrelations,” about “regional varia- 
tions in incomes,” about “regional balance of payments problems,” about 
“federal transfers,” and about “regional problems of adjustment.” Tribute 
is properly paid to the valuable regional input-output studies done by 
Leontief and Isard. The opportunity for the federal government to “con- 
trol” regional expansion or contraction through Federal Reserve policy, 
through tax policy, through federal spending, and through such measures 
as minimum wage legislation are considered. These are richly illustrated 
in terms of the shift of the textile industry from New England to the 
South. That very wide regional differences in incomes persist despite 
federal policy and despite sweeping migrations of capital, management, 
and labor is clearly revealed. 

Most readers will conclude that the development of a body of theory 
adequate to explain the dollar shortage remains on the economists list 
of unfinished business. The whole consideration of the problem is beset 


by conflict. Harris devotes about 100 pages to this and closely related | 


questions. He shows that from 1914 to 1953 “exports of goods and serv- 
ices of the United States exceeded imports by 125 billion dollars” (p. 32%). 
He states “I believe that an attempt should be made to close the gap 
primarily through the United States’ yielding of export markets in third 
countries and reliance on a generous lending and aid program by this 
country in the next 10 years at any rate rather than through liberalizing 
trade” (p. 325). The proposal regarding lending and aid is based on 
lengthy consideration of the economics of underdeveloped countries, 
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This well-written, if not especially well-organized book, is not contro- 
versial. It represents much more a review of an important area of thought 
than an author laboring any particular thesis. Its eclectic character is one 
of its greatest attractions. 


L. MACFARLANE 
McGill University 


Capital in Agriculture: Its Formation and Financing Since 1870, Alvin S. 
Tostlebe, National Bureau of Economic Research. New York: Princeton 
University Press, 1957. Pp. xxvi, 232. $6.00. 


This book reports the findings of a joint study by the Agricultural 
Research Service, U. S. Department of Agriculture, where the author was 
a member of the division of agricultural finance, and the National 
Bureau of Economic Research. The study is part of a larger investigation 
of trends and prospects in capital formation and financing in the principal 
capital-using sectors of the United States economy. The first monograph, 
Capital Formation in Residential Real Estate: Trends and Prospects, was 
published in 1956. Part of the findings incorporated in this book were 
previously reported in Occasional Paper No. 44, The Growth of Physi- 
cal Capital in Agriculture, 1870-1950, National Bureau of Economic Re- 
search, 1954. 

For 10 major agricultural regions of the United States, the author 
examines trends from 1870 to 1950 in: (1) relationships between the 
increase in capital and number of persons in agriculture which combined 
to produce a rapidly rising agricultural output; (2) shifts in the physical 
composition of capital in agriculture; and (3) the relative importance 
of various sources of financing. Tostlebe brings together a wealth of basic 
data not heretofore available, especially in comparable series and in such 
continuous detail as in this volume. Researchers and students studying 
capital problems and trends in American agriculture will find this volume 
an invaluable source book. 

In individual chapters the author examines: (1) basic agricultural 
developments accompanying growth of capital; (2) the value of physical 
capital in agriculture; (3) financial assets of farmers; (4) physical capital 
per farm and per person engaged in farming; (5) the relation of capital 
to product; and (6) sources of farm capital. Development of basic data 
from many sources into comparable series, especially prior to 1910, was 
@ major accomplishment in itself. The methods used and the limitations 
of the estimates finally made are explicitly stated in each instance. In 
addition, a series of appendices are included, presenting detailed state- 
ments of the exact methods used for making various estimates and 
deriving various types of basic data. 
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During the period of 1870-1910 labor and capital added to the agricul. 
tural plant were of a proportional magnitude and only somewhat smaller 
than the increase in agricultural output. During the period 1910-1950 
technological progress made possible much greater output with greatly 
reduced quantities of labor and only a slightly larger physical stock of 
capital. The rate of increase in productivity per unit of input of resources 
is quantified in aggregate terms for agriculture and illustrates vividly the 
effects of the technological revolution now underway. 

Trends that the author foresees with respect to capital formation and 
financing include: (1) continued increase of farm output per unit of 
capital; (2) continued increase in capital per farm and per person engaged 
in farming; (8) aggregate capital growth in agriculture only in times of 
reasonable prosperity and at an average rate of less than 1 per cent per 
annum; (4) continued change in the composition of farm capital—more 
machinery, livestock, and cash relative to land, buildings, and stored crops; 
(5) the bulk of the funds required for continued aggregate increases in 
total capital to come largely from gross farm income; and (6) continued in- 
crease in importance of non-real-estate credit relative to long-term mott- 
gage credit from lending institutions. 

The source of gross funds for replacement and additions to physical 
capital and working cash is one of the interesting and important findings 
of the study. “Internal” financing, largely from gross farm income, was 
the major source and exceeded 70 per cent in every decade except one since 
1900. More importantly, a trend toward more internal financing continues, 
totaling over 90 per cent for the 1940-49 decade. The great bulk of our 
teaching, research, and extension activities in the field of farm finance 
is directed to sources, procedures, and techniques of agricultural credit 
and lending institutions. Our activity has been concentrated on the ex- 
ternal sources which provide only 10-20 per cent of the total funds for 
maintaining and increasing the capital plant in agriculture. The findings 
of this study are sufficiently significant that we could well afford to re- 
evaluate our emphasis in the farm capital picture. Certainly, greatly 
increased emphasis needs to be given to the internal financing of the 
agricultural plant. 

Some economists would be uneasy about the estimates and trends de- 
rived from fragmentary data; statisticians would in places suggest dif 
ferent statistical techniques; however, both criticisms apply generally to 
research undertakings. Tostlebe has made an excellent beginning toward 
bringing together basic statistical material and establishing broad but 
significant trends in the capital structure of American agriculture. This 
extremely important area of agriculture to date has received little research 
emphasis in relation to its importance in the over-all agricultural picture. 
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The book will be a valuable asset to economists interested in the capital 
side of agriculture. 
Howarp G. DIEssLIN 
Farm Foundation 


Theoretical Welfare Economics, J. deV. Graaff. Cambridge: The Uni- 
versity Press, 1957. Pp. x, 178. $4.00. 


This book is both an account and critique of contemporary welfare 
economics. The first five chapters are devoted to a systematic develop- 
ment of welfare theory under fairly general assumptions. The following 
three chapters deal with the problems raised by capital accumulation, 
indivisibility and uncertainty. The theory is then applied to foreign trade 
policy, the pricing of output and the valuation of national income. The 
final chapter contains Graaff’s conclusions. 

The entire job is done in a very scholarly manner. Several new ideas 
are integrated with the contributions of other welfare theorists. Special 
attention is focused on the ethical and empirical assumptions underlying 
the theory. These are examined for acceptability and realism. Nonmathe- 
matical readers will find the text quite intelligible. Mathematical proofs 
are placed in an appendix at the end of each chapter. 

Applied economists will be interested particularly in Graaff’s conclu- 
sions relating to the place of welfare theory and the role of the economist 
in policy making. With respect to the first, he concludes that welfare 
theory has little to contribute to policy formulation and evaluation. He 
believes the factual premises are too unrealistic and some of the ethical 
assumptions too unacceptable to produce a useful theory. It is argued, 
with reason, that the introduction of more realistic empirical assumptions 
provides no real solution because of complications which render applica- 
tions impractical. And he sees little possibility of ever constructing a 
useful normative model—one which is something more than the “barren 
formalisms typified by the marginal equivalences of conventional theory.” 

The problems raised by the author are unquestionably very real; they 
cannot be dismissed lightly as some economists have been prone to do. 
Whether they are of sufficient import to make the theory completely 
useless is perhaps doubtful. It is highly unlikely that a normative model 
can be developed which fits all the facts perfectly and is acceptable 
to everyone. But this is probably asking too much. A more rough and 
ready model might be quite useful, even though it has some imperfec- 
tions. The question of degree seems to be of critical importance. Here, 
additional empirical evidence is needed in testing some of the premises. 

At one point it is argued that the output of enterprises under public 
control should be priced on the basis of both income distribution effects 
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and resource allocation effects. There can be no question that both these 
effects are highly relevant to policy formulation. But does it necessarily 
follow that both should enter the final decision on the price to be 
charged? Suppose these are the only effects to be taken into account in 
setting the price. Assume that there are other methods of redistributing 
income which have a smaller adverse effect on resource allocation and no 
other significant effects. Under these assumptions, maximizing the desired 
effects would imply setting the price on the basis of allocation effects 
only. For Graaff’s argument to be true, he would have to show that redis- 
tributing income via (say) the income tax would have a larger adverse 
effect on the allocation of resources than via the price of the product. 
This he does not do. 

The author believes the contribution of economists to human welfare 
will be larger if they devote their efforts to positive studies rather than 
prescriptive studies. There is much to be said in favor of this viewpoint, 
particularly if studies of the effects of economic policies are included, 
as I think they should be, in the positive class. 

In a democracy, economic policy will reflect the influences of various 
elements of public opinion. Its specific content will be determined largely 
by the value systems of the people, their understanding of the economic 
system and the distribution of effective political power. The economist's 
contribution is primarily in the area of improving people’s general knowl 
edge of the economy and the effects induced by changing the values of 
particular variables in the system. For this, positive studies are essential. 
However, some rationale is needed if individuals are going to put together 
in an intelligent manner the information they possess on ends and empir- 
ical conditions .The maximizing principles of welfare theory may provide 
a useful tool for this purpose. 

I suspect that most readers of the Journal, especially those interested in 
policy, will find this volume worthy of considerable study. It might 
properly be classed as required reading for graduate students. Graaffs 
book is an important contribution to the growing body of welfare litera- 
ture. 

Donan R. KALpor 

Iowa State College 


The National Policy and the Wheat Economy, Vernon C. Fowke. Toronto: 
University of Toronto Press, 1957. Pp. x, 312. $5.50. 
The merits and value of this book far exceed its position as the seventh 
in a series relating to the background and development of the Social 
Credit movement in Alberta. It is a historical account of the factors which 
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must find a place in any complete chronicle of the Social Credit move- 
ment in Western Canada. 

Firstly, this book sets forth the policies and describes the events lead- 
ing up to the creation of a wheat economy in the Canadian prairie region 
and the creation of Alberta as a Canadian Province. Secondly, it describes 
in some detail the agrarian agitation and farmer movements which swept 
the Canadian prairies since the turn of the century and culminated in 
the rise to political power of the Social Credit Party in Alberta. 

The first of four parts into which this book is divided discusses the 
“National Policy.” “National Policy” as used by Canadian writers in 
academic circles refers to the expression of economic and political na- 
tionalism during the period in which Canada was created from British 
North American territories to stretch as a nation across a continent. The 
phrase “National Policy” is unfortunate not only for the fact that it implies 
more uniformity of policy than existed, but also it suggests a narrow 
base for policy. If the “National Policy” is not tied back to a feeling of 
nationalism on the part of Canadians and especially English speaking 
Canadians, we are faced with the question of from what source did the 
“National Policy” stem. Imputing the National Policy to commercial and 
industrial interests leaves us with uncomfortable connotations. 

In North America a frontier for agricultural settlement was necessary 
for national growth. Hence, early Canadian nationalism was unique in 
the tasks it had to accomplish when compared to either American or 
European nationalism. The tide of American settlement had to be held 
back from some of the British North American territories in order to 
preserve these for settlement under Canadian auspices. Lack of contig- 
uous areas for agricultural settlement made the role of the railroads vital. 
Nationalism requires economic growth and development within national 
boundaries. Canada had to begin expansion from a relatively small and 
undeveloped economy. These facts set the main outline of the national 
policy as an expression of Canadian nationalism in the last half of the 
nineteenth century. They need not obscure its source. 

This book would have been greatly improved had the concept of the 
investment frontier been deleted. The concept of the mature economy 
and the stagnation thesis have not been universally accepted. Employ- 
ment of the concept of the investment frontier introduces controversy 
where none need exist. A discussion of economic growth and develop- 
ment would have been as useful. This would have side-stepped the unsub- 
stantiated theory that investment opportunities tend to dry up in older 
economies. A theory relating to the stability of the private enterprise 
economy is irrelevant to the main theme of the book. 

The treatment of monopoly at times leaves this reviewer with a feeling 
of uneasiness. The importance of imperfect competition in the thinking 
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of economists lies in its impact on the economic welfare enjoyed by the 
community. Monopoly is not bad for its own sake. We must look for 
secondary effects in terms of the distribution of income and the desir- 
ability of the bundle of goods produced in terms of the alternative 
bundles of goods that could have been produced. With reference to the 
fur trade, applying the ideas of income distribution and allocation of 
resources to a primitive hunter's society is an interesting problem but 
not necessarily a fruitful one. In terms of historical events in a dynamic 
economy, we must quantify the effects of monopoly in terms of income 
distribution and allocation of resources, so that we may weigh them 
against the source from which all economic welfare ultimately derives; 
namely, economic progress. Where economic growth and development 
has been hastened by the granting of monopoly rights, the community 
may well have gained when the various effects are weighed in the 
balance. It is, however, in the erasing of a monopoly no longer justified 
that the community may suffer a traumatic experience. 

This was the situation on the Canadian prairies from the turn of the 
century to the first World War. Part II of the book is devoted to a 
discussion of the farmer movements in the Canadian West as they re- 
moved the monopoly rights of the railroads and grain handling companies. 
Farmer-owned grain handling facilities did much to reduce grain handling 
charges to actual cost. In this respect, the author points out that farmer 
agitation on the prairies was highly successful. 

Part III of this book relates to the farmers’ attempt at monopoly control 
of wheat marketing following the first World War. Fowke’s discussion 
vividly depicts the farmers’ thinking and aspirations. Although the author 
fails to point out the utter futility of what the farmer movement was at- 
tempting, it is quite apparent from his writing. By gaining control of 
most or all of the grain marketed the farmers hoped to gain some control 
of the price. The Wheat Pools and the Wheat Board were designed for 
this purpose. Yet the simple economic fact, that to control price control 
of the quantity produced is necessary, has not as yet been accepted by 
the Canadian farmer nor the Canadian government. Furthermore, to bene- 
fit from controlling price the demand must be inelastic. For a commodity 
with very close substitutes produced all over the world, it is highly im- 
probable that the demand for Canadian wheat is inelastic in the export 
market. 

Let us state what the Canadian wheat farmers were attempting to do 
in the wheat market since World War I in a fashion different from that 
employed by Fowke. This contrasting statement may serve to clarify 
our thinking. Whenever grain is held from one time period to the next 
without being utilized immediately, speculation takes place. Speculation 
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must take place if grain is to be consumed throughout the whole year. 
Some one must bear the risk of a price change on the unused stocks of 
grain. When grain is held beyond the crop year, speculation between crop 
years takes place. Sales and speculation of wheat are but opposite sides 
of the same coin since all the wheat cannot be used the moment it is 
harvested. 

Were the Wheat Pools, the Central Selling Agency and the Canadian 
Wheat Board better speculators than the private speculators on the 
Winnipeg Grain Exchange? This is the question that must be answered 
to evaluate the farmer movement and government intervention in wheat 
marketing in Western Canada. Since government subsidies to farmers have 
been small, this is the only relevant question. The answer is very plain. 
The farmer organization and the government held grain in the face of 
falling prices far beyond the amount private speculators would have done. 

Part III of the study by Fowke indicates the futility of attempting to 
manipulate the world price of wheat through speculation with Canadian 
wheat. It may also be unprofitable to attempt to manipulate the world 
price of wheat through control of the quantity of Canadian wheat pro- 
duced. Should this be the case, the only alternative left for farmer agitation 
is to obtain a federal subsidy for the wheat economy. 

Part IV, the concluding chapters of the book, attempts to integrate 
the “National Policy” and federal policy toward the wheat economy. For 
my part, I will not worry about the lack of function for the federal govern- 
ment now that the so-called “National Policy” has been accomplished. 
Canadian nationalism will find other tasks for it to perform. 

This book is well-written. Despite a critical examination of actions and 
events, Fowke has not dealt unsympathetically with his subject. This en- 
hances the readability of the book. Each topic is completely dealt with 
before proceeding to the next. In this fashion the many phases of the same 
problem are adequately handled with the minimum of repetition. The 
reviewer is very grateful to Fowke for writing this book, and he 
appreciates the tremendous amount of time and effort this work required. 
It brings into focus the objectives of the agrarian revolt on the Canadian 
prairies as no other writing has done. Given these objectives and the 
methods used to attain them, perhaps we, as economists, can contribute 
something to policy. 

For all those interested in Canadian economic development, in agrarian 
agitation and farm movements whether American or Canadian, for all 
those interested in the co-operative movement and in agricultural policy, 


this book is required reading. 


ConrabD GISLASON 
State College of Washington 
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Economic Models: An Exposition, E. F. Beach. New York and London: 
John Wiley & Sons, 1957, Pp. ix, 227. $7.50. 


Nowadays the serious student of economics is always running across 
references to economic models. In a sense this is nothing new. All econo. 
mists have always used models. For example, such things as demand 
curves and cost curves are models. But today economists and statisticians 
are using bigger and more detailed economic models. Often such models 
are presented in terms of a larger number of simultaneous equations. 
Many economists are finding it difficult to keep up with recent develop. 
ments in model-making and model-using. 

Some of these economists have doubtless been helped by many of the 
recent books on econometric method, including the books by Allen, 
Tintner, and Klein. But these books are highly mathematical. Beach says 
in his preface that he is not attempting “to add to current knowledge of 
mathematical economics or statistics,” but rather he is trying “to put this 
knowledge in a form that can be readily digested by beginners.” He has 
certainly presented a great deal of interesting material in simple, under- 
standable form. Anyone who can handle ordinary problems in algebra 
will be able to understand most of this book. I believe that Beach has 
been reasonably successful in accomplishing a very worthwhile purpose. 

Part I deals with what the author calls “Mathematical Models.” He 
evidently includes in this term any sort of diagram or non-quantitative 
model used to describe a theory. As an example, consider the models 
developed by Hicks and others for the purpose of explaining the theories 
developed by Keynes. Probably very few people really understood the 
Keynesian theories until they had been explained in terms of models or 
sets of equations. Now it is possible for an economist with a rather ele- 
mentary training in mathematics to understand Keynes, perhaps even 
better than he understood himself. 

These remarks are not intended to indicate that Beach is especially 
preoccupied with Keynesian theory. He is not. Part I of his book covers 
a wide range of mathematical models. He discusses linear and nonlinear 
equations, macro and micro models, static and dynamic relations, multi- 
pliers, accelerators, and many other modern concepts. He shows how 
such models can be analyzed to discover equilibrium values if they exist. 

This is done without using any complicated mathematics. Beach does 
make some use of elementary principles of the differential calculus. He 
discusses these principles in six pages. Probably a good many economists 
will want to learn more about the calculus than they will find in these six 
pages. But, after all, this is not a book on mathematics, but a book on 
economic models. 

Part II deals with what the author calls “Econometric Models.” As | 
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understand it, an econometric model is one that is built upon actual 
statistical data and is intended to be a fairly good approximation of actual 
quantitative relationships in the real world. (Incidentally, it is deplorable 
to note how few of the so-called “econometric” papers are based upon 
quantitative statistical measurements.) Agricultural economists have been 
in the forefront in developing econometric models. Among the pioneers, for 
example, were Moore, Henry Schultz, and Ezekiel. Econometric models, 
as well as mathematical models, are becoming more and more compli- 
cated, Moore, Schultz, and Ezekiel were satisfied with single least-squares 
regression equations. Today many economists apparently think these sim- 
ple regression equations are old-fashioned or “biased.” My own opinion is 
that simple regression equations are still, and always will be, extremely 
important,—that they provide the only unbiased estimates of the expected 
value of one of the variables, On the other hand, structural analysis can 
help us understand the interrelationships between supply, domestic de- 
mand, exports, and stocks of a commodity like wheat, even though we 
may be able to forecast wheat prices more accurately by a single least- 
squares equation. 

In the part of the book dealing with econometric models, Beach 
finds it necessary to discuss the elements of statistical theory. He takes a 
little more space for this than he did to discuss the differential calculus. 
Still, more readers who are really interested in econometric models will 
want to learn much more about statistical analysis than they will find in 
this book. This is not intended as a criticism. Readers can turn to some of 
the other recent books to get a more detailed discussion of mathematical 
method and statistical theory. I think the elementary discussion of statisti- 
cal theory in this book doubtless will be useful to many economists who 
have some training in economic theory but little in mathematics and 
statistics. 

In general, the book should give most readers a fair understanding of 
what the model-builders have been up to, how far they have got, and the 
general nature of their findings. This is a very substantial accomplish- 
ment. 


FREDERICK V. WAUGH 
U. S. Department of Agriculture 


Managing for Greater Returns in Country Elevator and Retail Farm 
Supply Businesses, Richard Phillips. Des Moines: Farmers Grain 
Dealers Association of Iowa, 1957. Pp. xiii, 558. $7.00. 

Managing for Greater Returns with emphasis given to local businesses 
serving agriculture is a book that has its roots in economic reasoning. This 
book points up the fact that management is more than an art; it represents 
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the application of scientific relationships and principles. At the same time, 
it is evident that Phillips has had considerable firsthand experience with 
managers of small businesses which has enabled him to realistically 
identify and categorize management problems. 

The book is divided into two parts: (1) planning the organization and 
operation of business, and (2) managing the business operation. The 
chapters under planning give emphasis to charting the business and 
establishes the potential which can be achieved. The chapters in the 
second part deal with the utilization and execution of the plans in 
operating the business. Phillips is careful to point out that planning and 
execution are not mutually exclusive but are integrated functions of 
management. 

After an opening chapter dealing with the role of management, Chap- 
ter II contains the economic framework applicable to managerial planning 
and operation. It is an excellent review of production economics relevant 
to small local businesses serving agriculture. To some readers, only certain 
chapters may be of interest, but in every case Chapter II should be read 
first because it provides the framework or set of conditions which specify 
the organization necessary to achieve the goal of making business as profi- 
table as possible. For some, more than likely students of business manage- 
ment, the appendix to Chapter II will be meaningful because it provides 
a more formal and complete working concept of the economic framework 
for managerial planning. 

A strong feature of this book is Phillips’ willingness to be specific in 
stating conclusions and showing the reader what is involved in managing 
for greater returns. It is safe to assume that thoughtful readers will leam 
much by reading this book even though they may be experienced man- 
agers or students in this field. 

This book is well-suited as a basic text in college courses for students 
preparing themselves for positions with small firms serving agriculture. 
It may be that most curricula in agricultural economics have not had a 
course in managing for greater returns because a suitable text has not 


been available. Phillips has written an excellent book and student interest | 


seems to be increasing; so, now may be time to add such a course. It is 
hoped businesses serving agriculture learn that a book dealing with man- 
agerial problems is available. Experienced management can find this book 
useful as a means of increasing net returns and those aspiring to man- 
agerial positions need it as study material. 

Phillips’ book is a welcome addition to the field of agricultural eco- 
nomics. Individuals having an interest in management, and most of us do, 
will find this book interesting and useful even though we may not be 
teaching a course in this area at present. 

GeraLp E. KorZAN 


Oregon State College 
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The Demand and Price Structure for Dairy Products, Anthony S. Rojko. 
Technical Bulletin 1168, U. S. Department of Agriculture, Agricultural 
Marketing Service, Washington, D.C., 1957. Pp. 252. 


In the words of the author, “The major contribution of this bulletin 
is in the formulation and statistical fitting of relations that describe the 
economic influences which affect prices and consumption of milk and 
dairy products. . . . In addition to their use for analysis of price and con- 
sumption movements and assistance in gaging future trends, results of 
these analyses can be used to indicate probable effects of certain govern- 
ment programs. . .. The bulletin also brings together a mass of information 
relating to other economic influences and institutions that affect prices 
and consumption of dairy products. Inclusion of these subjects is to aid 
in the interpretation and use of the formal results obtained from statistical 
analyses. These subjects include: (1) methods of pricing fluid and manu- 
facturing milk, (2) government participation with respect to fluid milk, 
(3) government price support programs, (4) price relationships among 
different marketing levels, (5) seasonal variation in prices, and (6) price 
differentials by regions and markets.” 

Instead of praising the author for numerous sections that were de- 
veloped strongly, it is believed that the value of the review would be 
increased by critical arguments about some possible short-comings. This 
is not intended to detract from the general opinion that researchers 
should carefully read this bulletin—especially those interested in aggre- 
gate economics for the milk industry of the United States. 

The first arguments are directed at Rojko’s four structural models of 
which only the last has major relevance. It is not clear to me why the 
retail price relationships were included in the structure. Seemingly, the 
structure would be logically complete with: (1) the retail demand func- 
tions, (2) the market system functions connecting the retail price indexes 
with the farm price index for milk (assuming equal prices were actually 
received in all outlets), and (8) the farm level aggregate demand function 
(assuming total supply fixed exogenously). The retail price relationships 
appear as a disconnected appendage, since the individual price indexes 
were used in the demand functions, The admission of these equations 
into the model would not have been deemed potentially damaging if 
the primary nature of the variables had been carefully considered. They 
are functions connecting sets of group index numbers (deflated by another 
index number) with the aggregate index numbers for the entire set. Fixed 
weighting of the group indexes as they are aggregated into the full index 
must place some restrictions on the coefficients of structural equations 
linking the parts to the full index. These mechanical restrictions on the 
coefficients should be a part of the structural specification so that incon- 


sistent estimation will not result. Their specification does not appear to be 
a simple task, 
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It is a fact that returns to farmers at the first point are not equal—partly 
due to locational conditions and partly due to entry costs and institutiona| 
barriers. The farm price index used by Rojko is made up of component 
parts by outlet designation and was used in the farm level demand func. 
tion. It is at this level that price functions, similar to those discussed 
above, should have been postulated and not at the retail level. 

The designation of total milk supply as exogenously fixed is reasonable 
and convenient, but it is probable that as much as 5 per cent variation 
within a year could be accounted for endogenously. Perhaps some reason- 
able function could have expressed this and improved the model. Even 
with the acceptance of the exogenous determination of annual supply, the 
specification of a function of lagged variables to explain the flow would 
have permitted a fuller coverage of the sequence path without price sup- 
port programs. As it was, all that could be considered was year by year 
effects. The cumulative impact would have been an interesting example 
of how tight and long the wringer would have squeezed before supply 
adjustments would produce acceptable prices and returns. 


Lack of detail with respect to time, space, and form aspects of an | 


industry's economy in these concentrated annual models is a limit on their 
utility. Universally, analysts flee from the difficulty of correcting models 
for these details and the apparent noncompetitive rigidities of the real 
marketing institutions. Piecemeal analyses and discussions are developed 
separately to cope with these details and deviations. The latter half of 


Rojko’s bulletin deals with these areas and does it quite well. It would | 


have been an interesting development if a fuller consideration of the 


association between Class I and surplus pricing had been made. The | 
potential of returns on Class I (with a low surplus price) subsidizing | 
surplus uneconomic manufacturing production areas through excessive | 


surplus milk production with a high blend price was alluded to but not 
pursued. 


The search for the best estimates of price and income elasticities will ' 


undoubtedly continue. Rojko’s results are reasonably consistent with | 


other efforts. All indicate relatively low elasticities, A classification of the 
meaning of the alternative forms of these answers (between year basis, 
year-to-year basis, cross-sectional basis, etc.,) would be welcome. The 
time dimension association as well as the applicability to short and long 
period decisions at various levels of the industry is vague. Impact o 
these elasticities on individual producer returns is dependent on the com- 
parative structure of the supply function—new entry and exit versus 


existing producer expansion and contraction. 
James B. HassLer 


University of Nebraska 
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NEWS NOTES 


DaneL D. Bapcer has been appointed Instructor in Agricultural Economics, 
Oklahoma State University, where he is continuing to study toward the 
Ph.D. degree. 

Marto A. BALLEsTEROS has been appointed Instructor in Economics at the 
University of Chicago and is serving in Santiago, Chile, at the Catholic 
University of Chile, under a university-to-university contract with the 
International Cooperation Administration. 

K, Ray Bartow will work in marketing as Assistant Professor of Agricultural 
Economics at the University of Arizona. He was formerly on the staff at the 
University of Idaho. 

GeorceE W. Barr has resigned as Head of the Department of Agricultural 
Economics, University of Arizona, to accept a position with United Nations 
as Economic Consultant to the Bank of Northeast Brazil, at Fortaleza, 
Brazil. He had served as head of the department at Arizona since its 
establishment in 1935. 

Owen D. BELCHER has been appointed an Assistant in Agricultural Economics 
at the Alabama Polytechnic Institute. He will be engaged in full-time 
research work on cooperative research with TVA relative to credit and 
fertilizer use in Alabama. 

Catvin R. Berry, Assistant Professor in Agricultural Economics, returned to the 
University of Arkansas in December from Purdue University where he 
completed work for his Ph.D. 

Jvorr BuatracuaRjEE, Ph.D., Illinois, has recently accepted an appointment 
with the Ministry of Agriculture at New Delhi, India. 

Jor: L. BLum has joined the staff of the Federal Milk Market Administrator, 
Philadelphia, as Economist. He was formerly with the Dairy Division, 
USDA, and had more recently been in private business. 

Bit Bouton has resigned from the staff at Louisiana State University and is 
now employed by the Farm Economics Research Division, ARS, stationed 
at Baton Rouge. 

James O. Bray, Associate Professor of Economics at the University of Chicago, 
is serving his second year at the Catholic University of Chile under a 
university-to-university contract with the International Cooperation Ad- 
ministration. Four men from the Catholic University have been sent to the 
U.S. to study: Hernan B, Lagomarsino on an I.C.A. fellowship to Michigan 
State University; Hector H. Yanes on an I.C.A. fellowship to Purdue Uni- 
versity; Eduardo V. Leigh on a Fulbright Fellowship to Iowa State 
College; and Raul Yver on a Chilean Research Training Fellowship to the 
University of Chicago. 

Grorce E, Branpow returned to the staff of Pennsylvania State University in 
February, following a leave of absence of eight months to serve as econo- 
mist for the Subcommittee on Agricultural Policy of the Joint Economic 
Committee of the 85th Congress. 

Howarp L. Brossarp of the State Statistician’s Office in Alexandria, Louisiana, 
moved to Richmond, Virginia, in February to work in the State Statisti- 
cian’s Office there. 

Swney E. Brown joined the staff of Market Development Branch of AMS after 
completing work for his Master’s degree at Virginia Polytechnic Institute 
and serving 15 months in Japan with the armed forces. 
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News Notes 


J. Lossinc Buck retired after three years of service as the Director of Agri. 
cultural Economics for The Council on Economic and Cultural Affairs last 
August. 

mosis CarROLL is returning to FAO headquarters in Rome after spending 
one year in Santiago where he was land tenure advisor to the Chilean goy. 
ernment. 

Haroip O. Carter, Iowa State College, has accepted an appointment at the 
University of California, Davis, as an Assistant Agricultural Economist 
beginning February 1, 1958. 

Cuaryonc CHucuarT completed requirements for the Ph.D, at Louisiana State 
University and has returned to his position as Instructor in Agricultural 
Economics, Kesetsart University, Bangkok, Thailand. 

Joun B. Cxaar, Division of Agricultural Economics Programs, Federal Exten- 
sion Service, has been chosen to fill a post as field representative in the 
office of the Administrator, FES. Claar joined the federal staff as Chief, 
Farm Management and Production Economics Branch, in September, 1955, 

WiiLarp W. Cocurane, Professor of Agricultural Economics at the University 
of Minnesota, will be a visiting professor in the Department of Economics 
for the year 1958-59 at the University of Chicago. 

Freperic A. CorFey, of the Agricultural Price Statistics Branch, Agricultural 
Estimates Division, Washington, D.C., moved to the State Statistician’s 
Office at Oklahoma City, Oklahoma, in January. 

WiiiiaM J. CoLeMAN has returned to duty with the Farm Economics Research 
Division, ARS, from military furlough. 

WanrrEN E. Co..ins, formerly with the Illinois Agricultural Association, is now 
on the research staff of the American Farm Bureau Federation. 

J. B. CunnincHaM and C, L. Stewart, of the Department of Agricultural 
Economics of the University of Illinois, had a major part in producing the 
color film, “What Is a Farm Worth?” which was chosen as the February 
1958 film of the month by the USDA. 

Rex F, Daty, Supervisory Analytical Statistician in Agriculture, spent a month 
in Nicaragua to advise that country on its agricultural potential in the 
light of projected import needs. He will be working for the International 
Cooperation Administration. 

FrED DANIELS, former State Statistician in New Mexico, retired in December 
after 34 years of government service. He has been succeeded by Roger 
H. Sutherland who had been working in the Field Crop Statistics Branch 
in Washington, D.C., prior to his new duties. 

J. A. Dawson has been appointed Secretary of the Royal Commission investi- 
gating price spreads of agricultural products in Canada. 

D. Barton DeLoacu resigned in March from his position as Chief of the 
Market Organization and Costs Branch, AMS, to become Professor of 
Agricultural Economics and Vice Chairman of the Giannini Foundation 
of Agricultural Economics at the University of California at Los Angeles. 
Kenneth Ogren, formerly Head of the Marketing Information and Sta- 

tistics Section of the same branch became the new Chief of the Market 
Organization and Costs Branch. 

Kerr Dexter has joined the British Ministry of Agriculture in agricultural 
economics work. 

N. Gene Dunnuck, instructor in Agricultural Economics, joined the staff at the 

University of Arkansas in January. 
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James Exson and Frep Mann, members of the staff of the Department of 
Agricultural Economics, University of Illinois, were recently admitted to 
the Illinois bar. 

Merritt Evans has been appointed Associate Professor in Extension at Michi- 
gan State University effective April 15. At present with the Ford Motor 
Company, he will do work in the market agency education project, spe- 
cializing in the area of general business management. 

ApRIEN J. FaLk, San Francisco businessman and former president of S and W 
Fine Foods, Inc., has accepted appointment as Regents’ Professor of Agri- 
cultural Economics at the University of California. Falk will review and 
analyze in open seminars many of the basic decisions he made during his 
long career with S and W. For graduate students and faculty, these ex- 
periences will provide real-life examples of successful business policies on 
merchandising and pricing, organization, plant location and expansion, 
labor relations, and other problems of business management. 

Ernest FEpER of the Department of Agricultural Economics, University of 
Nebraska, has been awarded a nine month Fulbright lectureship at the 
University of Chili, Santiago. 

The Department of Agricultural Economics, University of Arkansas, reports 
with regret the death of Vinci. B. FrmeLDER on February 17, He had been 
on the faculty since 1943. 

Eart I, FULLER recently joined the staff of the University of Minnesota as Re- 
search Fellow. He was formerly in Farm Management Extension at Michi- 
gan State University. 

Eco GREENSHIELDS, Farm Economics Research Division, ARS, returned to 
Washington, D.C., in December after spending five weeks at FAO head- 
quarters in Rome, where he made an intensive study of documents relating 
to the Ganges-Kobadak Irrigation Scheme in East Pakistan. He departed 
for East Pakistan in February for a three month period. 

Harotp G. HaLcrow, Head of the Department of Agricultural Economics of 
the University of Illinois, was recently reappointed to the Board of Direc- 
tors of the National Bureau of Economic Research for a five year term to 
represent the AFEA. 

CuarLes M. Harpin, Associate Professor Political Science at the University 
of Chicago, studied agricultural policy and related political matters in 
Latin America during 1957-58 under a grant from the Social Science 
Division of the Rockefeller Foundation. 

Joun T. Harris, who recently completed his Ph.D. in agricultural economics 
at the University of Illinois, has been promoted to manager of the Fiscal 
Agency Department of the Federal Reserve Bank of Atlanta. 

Hous A. HatFieLp has joined the Pennsylvania Farmers’ Association as Di- 
—_ of Public Affairs after completing graduate work at the University 
of Illinois. 

Harry HATHAWAY, formerly of Michigan State University, is Extension Poultry 
Marketing Specialist at Louisiana State University. 

Guy L. Havizanp reported for duty with the Farm Economics Research Divi- 
sion, ARS, in February to work on problems of water utilization. He was 
formerly with the Animal Husbandry Division of ARS. 

McDanrex Herr, formerly agricultural economist with the Chicago 

Federal Reserve Bank, joined the staff of the Department of Agricultural In- 

dustries at Southern Illinois University in October as an Associate Professor. 
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Wiimor G. Hint, Office of the State Statistician at Oklahoma City, Oklahoma 
transferred to the Washington Office of the Agricultural Estimates Divi. 
sion in January. He will work in the Agricultural Price Statistics Branch, FRAN 
Jummye S. Hitman has returned to his position as Associate Professor of ( 
Agricultural Economics at the University of Arizona after two years’ leave Wii 
during which time he served as Agricultural Economist, United States t 
Operation to Brazil at Rio de Janeiro. ( 
GrorFrrey Hiscocks, who has been on the agricultural economics staff of the Ciyp! 
Ministry of Agriculture in London, has joined the staff at Cambridge j 
University. ] 
James B. Horne recently joined the Agricultural Economics Extension staf at VERN 
Pennsylvania State University and has been assigned as marketing agent k 
in the southeastern area of the state. n 
Roy Hovey has been appointed instructor in Agricultural Economics at Kansas H. La 
State College to assist Professor Wilfred H. Pine with research on eco. P 
nomic impacts on highways. in 
Eart M. Hucues, after returning to his farm last fall from his position as Leo J. 
administrator of the Agricultural Stabilization Service of the AMS in n 
Washington, was elected to the Board of Trustees of the University of d 
Illinois. | ARTHU 
We.ts Hurcuins, Farm Economics Research Division, ARS, stationed at E 
Berkeley, retired in February, but will continue his work with the Divi | Wi 
sion for another year on a temporary appointment. sa 
James A. Hurcuinson has been appointed an Assistant in Agricultural Eco. | Joz M 
nomics at Alabama Polytechnic Institute to conduct research in farm man- Al 
agement and production economics. vi 
D. GaLE JoHNson, Professor of Economics and Associate Dean of the Division | Harot, 
of the Social Sciences at the University of Chicago, has been granted a | at 
faculty research fellowship for the coming year by the Ford Foundation | in 
under their program in economic development and administration. i AARON 
Haron B. Jones, Jr., joined the staff of the Market Organization and Costs ' Ur 
Branch, AMS, in January. He is stationed at Durham, New Hampshire, © tio 


where he will do research on integration in the poultry industry. » 
Arcaptus Kanan is at the University of Chicago as research associate engaged } S. Dan 
in a study of Russian agriculture. 
James R. KENDALL, from the Office of the State Statistician at Springfield, Illi 


nois, transferred to the Washington office of the Agricultural Estimates no! 
Division in February. He will be Assistant to the Secretary of the Crop | Wituia: 
Reporting Board. Bu: 
STANLEY F. Krause has been appointed Chief of the Dairy Branch of Farm | Jerome 
Cooperative Service, USDA. | Teg! 
Westey R. Krieset recently joined the Agricultural Economics Extension staf and 


at Pennsylvania State University and has been assigned as marketing | Javan P 


agent in the southcentral area of the state. Shi 
ApLowe L. Larson, who has been on leave of absence to pursue post-doctorl | Marcan 
study at the University of California, Berkeley, has resumed his position beer 
as Professor of Agricultural Economics at Oklahoma State University. For 
Wayne A. LEE returned to the staff of Pennsylvania State University in De adn 


cember, following a leave of absence of one year to work with the Market | J. B. Ruy 
Research Corporation of America. 
RussELL Lioyp, Farm Economics Research Division, ARS, stationed at Nevada, — Jane L, | 


NEws NOTES 581 


has been appointed Secretary-Treasurer of the Nevada Section of the 

American Society of Range Management. 

Frank LOWENSTEIN, Supervisory Analytical Statistician in Agriculture, is on 
one year’s leave to work for Robert Nathan Associates, Inc. in Burma. 

Wr.1AM MANNLEIN, Farm Economics Research Division, ARS, has returned 
to work on watershed evaluation studies in Paris, Arkansas, after a tour 
of duty with the U.S. Army. 

Cryp—E B. Markeson, formerly with the Agricultural Research Service, has 
joined the Fruit and Vegetable Branch of the Marketing Division of 
Farmer Cooperative Service, USDA. 

Vernon McMinimmy has been appointed to the Agricultural Economics staff at 
Kansas State College to assist Professor Leonard Schruben with grain 
marketing research. 

H. Louis Moore recently joined the Agricultural Economics Extension staff at 
Pennsylvania State University and has been assigned as marketing agent 
in the northwestern area of the state. 

Leo J. Moran has been appointed as Assistant Professor of Agricultural Eco- 
nomics at the University of Arizona following completion of his Ph.D. 
degree at Wisconsin. 

ArrHuR T. MosHER has been appointed executive director of The Council on 
Economic and Cultural Affairs, Inc. 

Wit1aM Motes has resigned as instructor in Agricultural Economics at Kan- 
sas State College to pursue graduate study at Iowa State College. 

Jor MorHerAL has resigned from the Farm Economics Research Division, 
ARS, to accept a position with Harvard University as Agricultural Ad- 
visor to the National Planning Board of Pakistan, and is now in Karachi. 

Harotp E. NeicH recently joined the Agricultural Economics Extension staff 
at Pennsylvania State University and has been assigned as marketing agent 
in the southwestern area of the state. 

Aaron NELSON has been appointed Professor of Agricultural Economics at the 
University of Arizona. He was formerly Director of Research and Educa- 
tion for the Omaha Farm Credit District and will work in farm manage- 
ment and agricultural credit at Arizona. 

§. Dante, NEuMaRK, acting economist in the Food Research Institute, Stan- 
ford University, is on leave of absence with the Bureau of Economic Af- 
fairs of the United Nations. He is assisting with a survey of current eco- 
nomic developments in Africa. 

Witu1aM H. NicHois became Chairman of the Department of Economics and 
Business Administration, Vanderbilt University, on February 1. 

Jerome K. Pasro, Pennsylvania State University, was recently director of a 
regional seminar on farm planning and farm management held in India 
and sponsored by FAO with the cooperation of the government of India. 

Javap Prrouzpakt has been named Dean of the College of Agriculture at 
Shiraz, Iran. 

MarcareT Rem, Professor of Economics at the University of Chicago, has 
been granted a faculty research fellowship for the current year by the 
Ford Foundation under their program in economic development and 
administration. 

). B. Rururorp, Fisheries Department, has been appointed director of research 
for the Royal Commission investigating price spreads in Canada. 

Jane L, Scarce has retired from the staff of the Marketing Division of Farmer 
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Cooperative Service. She served in the government for 39 years, 30 of 
which were in work with farmer cooperatives. 

RAINER SCHICKELE, Chief of the Land and Water Use Branch, has returned 
to Rome after an extended leave in the United States which took him to 
many American agricultural colleges. 

THEoporE W. ScuutTz has returned to the Department of Economics of the 
University of Chicago after a year at the Center for Advanced Study in 
the Behavioral Sciences. This past summer he attended the Conference 
on Economic Development at the University College of the West Indies, 
Jamaica. He also read a paper at the sessions of the International Eco- 
nomic Association in Rio de Janeiro, Brazil, and visited the Catholic Uni- 
versity of Chile in Santiago to review the program of the Economics Re- 
search Center. He is now organizing a workshop in the Department of 
Economics to concentrate on economic growth and agriculture in poor 
countries. This will be a part of a $200,000 Ford Foundation grant to the 
Department to support the work of research workshops in various fields 
of economics. Schultz has recently been appointed chairman of the Re- 
search Advisory Board of the Committee for Economic Development. 

RayMonp E. SELTZER has been named head of the Department of Agricultural 
Economics at the University of Arizona. 

Martin S. Srmon has resigned from AMS to accept a position with the Connell 
Rice and Commerce Company at Stamford, Connecticut. 

Herman M. SoutHworts, former Assistant to the Deputy Administrator for 


Research and Statistics, AMS, joined the staff at the Pennsylvania State | 


University last July as Professor of Agricultural Economics. 
CiypvE St. Ciercy has joined the staff at Louisiana State University as Instruc- 
tor in Marketing. 


James L. STALLiNGs joined the staff of New Mexico A & M College as Assistant 
Professor of Agricultural Economics on February 1 after completing his | 


Ph.D. work at Michigan State University. 

Grorce W. Srocxinc asked to be relieved of his duties as chairman of the 
Department of Economics and Business Administration, Vanderbilt Uni- 
versity, as of February 1, 1958, but continues as Director of Vanderbilt's 
Institute of Research in the Social Sciences. 

GENE SULLIVAN has resigned from the Agricultural Economics staff at Louisi- 
ana State University to enter military service. 

JoserH G. THomas, Jr., formerly with the Office of the State Statistician at 
Oklahoma City, Oklahoma, transferred to the Office of the State Statis- 
tician at Springfield, Illinois, Agricultural Estimates Division, in February. 

Harton D. TrayLor completed requirements for the Ph.D. at Cornell and 
joined the staff at Louisiana State University as Assistant Professor of 
Marketing in March. 

A. H. Turner has been appointed Vice Chairman of the Canadian Agricultural 
Stabilization Board organized in March. 

LutHer G. TweeTeNn has been appointed Instructor in Agricultural Eco- 
nomics, Oklahoma State University, where he is continuing to study toward 
the Ph.D. degree. 

Ausrey D. Vosz recently joined the Agricultural Economics Extension staff at 
Pennsylvania State University and has been assigned as marketing agent 
in the northeastern area of the state. 
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ELpoN WHEELER has been appointed Instructor in Agricultural Economics at 
the University of Arizona. 

D. B. Wiiu1aMs has recently been made officer in charge of the Common- 
wealth Scientific and Industrial Research Organization in Australia. This 
is an organization somewhat similar to the Farm Foundation in this 
country. 

CHARLES —— has been appointed Assistant Professor of Agricultural Eco- 
nomics at the University of Arizona after completing his Ph.D. degree at 
Purdue. 

LAWRENCE WirT has accepted a position as Director of Studies, Office of Inter- 
national Programs at Michigan State University for the calendar year 
1958. Under a grant of $135,000 from the Ford Foundation, he will 
organize a series of all-university faculty study seminars to consider how 
an international dimension for teaching, research and service may be built 
into the on-going activities of the institution. He will continue one-fourth 
time as professor (teaching) of Agricultural Economics. 

Atos F. Woi¥r, employed for a number of years as an economist with the Hill 
Brothers Company, New York City, is accepting employment in the Market 
Development Branch, AMS. 

Martin D. Woonrn is the new head of the i nl of Agricultural Eco- 
nomics at Louisiana State Universitv, replacing Bueford M. Gile who 
retired after 19 years of service. 


Wutarp Wootr has been appointed Instructor in Farm Management at 
Louisiana State University. 


AUSTRALIAN AGRICULTURAL ECONOMICS SOCIETY 


In February 1957, 120 agricultural economists from every State of the Com- 
mon wealth, the Australian Capital Territory and from New Zealand met in 
Sydney to establish the Australian Agricultural Economics Society. 

C. P. Dowsett, Honorable Secretary, writes that the new organization’s ob- 
jectives are: 1) stimulate discussion on rural economic problems, 2) encourage 
training and research in agricultural economics, and 8) promote high standards 
of accomplishment in research, teaching and extension in this field. 

The program of the second conference, a two-day session at Canberra in 
February, 1958, included the following topics: Agricultural Marketing Re- 
search, Agricultural Experiments and Their Economic Significance, Long Term 
Trends in Agriculture’s Terms of Trade, The Challenge of the Dairying Indus- 


try, and Australian Agricultural Statistics-Activity Classification of Farms as an 
Aid to Research, 


INTERNATIONAL CONFERENCE OF AGRICULTURAL ECONOMISTS 

The tenth International Conference of Agricultural Economists will be held 
from August 24 to September 4, 1958, at Mysore City, India, which is reached 
by way of Bangalore. Note the change in date as some delegates expect to 
attend both the AFEA meeting and the ICAE. 

All delegates are invited to travel by special train for about a week from 
Mysore to northwest India and back to Delhi with appropriate visits en route. 
The Indian government is subsidizing to a considerable degree the costs to 


Conference members while in India and is doing its very best to make the visit 
a happy and profitable one. 
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Present plans indicate the minimum necessary total expense from New York 
including the Indian tour, may be less than $1,200 tourist fare, assuming a 
chartered plane can be obtained. If a chartered plane is not available the cost 
will be about $150 higher. 

More information on program, travel assistance and other details will go 
promptly to those who have made inquiry. Prospective attendants are asked to 
write to H. C. M. Case, Secretary-Treasurer, ICAE, College of Agriculture, 305 
Mumford Hall, Urbana, Illinois, or Joseph Ackerman, Farm Foundation, 600 
South Michigan Ave., Chicago 5, Illinois. 


EMPLOYMENT COMMITTEE ANNOUNCEMENT 


The Employment Committee of the Association again this year will make 
available at the annual meeting a file of employment opportunities and employee 
availability. Forms are being mailed to colleges and other agencies for appropri- 
ate distribution. Persons desiring additional forms should address their requests 
to the chairman of the committee, Richard A. King, Department of Agri- 
cultural Economics, North Carolina State College, Raleigh, N.C. 
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PH.D. DEGREES CONFERRED IN AGRICULTURAL 
ECONOMICS 


Raymonp A. BaiLey, B.S. Ohio State University 1946; M.S. Ohio State Uni- 
versity 1948; Ph.D. Ohio State University 1957, A Farm Management 
Analysis of the Swine Enterprise in a Commercial Swine Producing Area 
in Ohio. 

Cuar.es L. BEER, B.S. University of Minnesota 1948; M.S. Michigan State Uni- 
versity 1955; Ph.D. Michigan State University 1957, Effect of Acreage 
Control Programs on Crop and Livestock Operations on Selected Michigan 
Farms. 

Joun T. Bennett, A.B. Harvard University 1950; M.S. Harvard University 
1952; Ph.D. University of California 1957, An Economic Analysis of Mar- 
ket-control Programs for California Clingstone Peaches. 

Eric RICHARD BERG, B.A. University of Texas 1947; M.A. University of Texas 
1954; M.S. University of Illinois 1955; Ph.D. University of Illinois 1957, 
The Export Market for Edible-Soap Fats and Oils. 

Ray VERNE BILuincsLey, B.S. Oklahoma A & M College 1949; M.S. Oklahoma 
A & M College 1952; Ph.D. North Carolina State College 1957, Program- 
ming Grain Movements to Determine Optimum Storage Locations in North 
Carolina. 

Gorpon E. Bivens, B.S. Iowa State College 1950; M.S. Iowa State College 
1953; Ph.D. Iowa State College 1957, Firm-Household Interdependence 
and Other Factors in Relation to Use of Credit by Farm Families in 
Greene County, Iowa. 

MarTIN ALEXANDER BiuM, B.S. Cornell University 1950; M.S. Purdue Uni- 
versity 1952; Ph.D. Cornell University 1957, Measurement of Rate of 
Movement of Apples into Consumption Using the Retail Store-Customer 
Observation Method. 

WiLFreD VARDY CANDLER, B, Ag. Sc. Massey Agricultural College, New Zea- 
land, 1954; M. Ag. Sc. Massey Agricultural College 1955; Ph.D. Iowa 
State College 1957, Linear Programming with Stochastic Yields. 

SHiH-AN CuiEn, B.S. University of Nanking 1950; M.S. University of Wiscon- 
sin 1954; Ph.D. Ohio State University 1957, Frozen Foods With Special 
Reference to Consumer Use in Columbus, Ohio. 

Ronpo A. CHRISTENSEN, B.S. Utah State Agricultural College 1954; M.S. Cor- 
nell University 1955; Ph.D. Cornell University 1957, A Business Manage- 
ment Study of Seventy-three Retail Farm Equipment Firms, New York, 
1955. 

Cuaryonc Cuucnart, B.S. Kasetsart University 1946; M.S. Louisiana State 
University 1957; Ph.D. Louisiana State University 1957, Rice Marketing 
in Thailand. 

NiyMeppin I. Dayant, B.A. University of Wales 1950; Ph.D. University of Wis- 
consin 1957, Economic Appraisal of the Yarmuk Jordan Valley Project. 
Basuir JaMiL Daovux, B.A. American University of Beirut 1950; M.S. Univer- 
sity of Wisconsin 1953; Ph.D. University of Wisconsin 1957, Growth in 

Agricultural Output of Syria and Lebanon: 1926-54. 

Joun Appincron Dawson, B.S. McGill University (Macdonald College) 1943; 
M.S. University of Illinois 1949; Ph.D. University of Chicago 1957, The 
Demand for Irrigation Water in the Ainsworth Area of Nebraska. 

GrraLp WALLACE Dean, B.S. Iowa State College 1952; M.S. Iowa State Col- 
lege 1955; Ph.D. Iowa State College 1957, Supply Functions for Hogs. 


535 


0 

| 

| 

Ke 

ee 

| 

sts 

| 
4 
( 
| 


536 Pu.D. DEGREES CONFERRED IN AGRICULTURAL ECONOMICS 


MicHete DeBenepictis, B.S. University of Naples, Italy, 1950; M.S. Iowa 
State College 1955; Ph.D. Iowa State College 1957, Intratemporal Re. 
source Efficiencies in Leasing Systems—An Application of Linear Program. 
ming. 

VEE Eas ey, B.S. Virginia State College 1948; M.S. Iowa State College 
1951; Ph.D. Iowa State College 1957, An Application of Linear Program. 
ming to the Study of Supply Response in Dairying. 

Teo HurrMan E tuts, B.A. University of Florida 1938; B.S.A. University of 
Florida 1948; M.S.A. University of Florida 1951; Ph.D. University of 
Florida 1957, Optimum Programs in Columbia and Suwanee Counties, 
Florida. 

Rosert McLaren FINtey, B.S. Kansas State College 1950; M.S. Kansas State 
College 1953; Ph.D. University of Illinois 1957, Determination of Optimal 
Resource Allocation for Farms in the Claypan Region of Illinois. 

Joun Henry Foster, B.S. Cornell University 1950; M.S. Purdue University 
1951; Ph.D. Cornell University 1957, Change in the Rural Areas of St, 
Lawrence County, New York. 

Donatp K, FREEBAIRN, B.S. University of Illinois, 1950; M.S. University of 
Illinois 1952; Ph.D. Cornell University 1957, An Analysis of Farm Fi- 
nancial Progress of Selected Farmers in New York State. 


Ronatp Gatry, M.S. Cornell University 1952; Ph.D. Cornell University 1957, | 


A Market Development Program for Cut Flowers. 
Appas GHEZELBASH, B.S. Utah State College 1953; M.S. Utah State College 


1954; Ph.D. Ohio State University 1957, An Econometric Analysis of the | 


Greenhouse Tomato Market in Ohio. 


DorotHy CHENEY Goopwin, A.B. Smith College 1937; Ph.D. University of | 


Connecticut 1957, Economics of a Coordinated Property Tax and Grant 
Program in Connecticut. 


H. Zvt Gruuicues, B.S. University of California 1953; M.S. University of Cali- | 


fornia 1954; M.A. University of Chicago 1955; Ph.D. University of Chi- 
-_ 1957, Hybrid Corn: An Exploration in Economics of Technological 
Change. 

SADUN con Hammapi, B.A. American University of Beirut 1952; M.S. 
University of Wisconsin 1955; Ph.D. University of Wisconsin 1957, Agr- 
cultural Taxation in Iraq. 

WittuM Ray Henry, B.S. University of Arkansas 1948; M.S. University of 


Arkansas 1953; Ph.D. North Carolina State College 1957, An Economic | 


Analysis of North Carolina Lettuce Marketing Practices. 

Joun Herman Henrsst, B.S. University of Illinois 1942; M.S. University o 
Illinois 1951; Ph.D. University of Illinois 1957, Changes in Labor Pro- 
ductivity in Illinois Agriculture, 1944 to 1954. 


Howarp Lyte Hit, B.S. South Dakota State College 1951; M.S. University of | 


Wisconsin 1955; Ph.D. University of Wisconsin 1957, An Economic 
Appraisal of Adjustments in Conventional Leasing Arrangements to Facil 
tate Capital Accumulation. 

MoHAMMED KAMEL Hinpy, B.S. University of Cairo 1942; M.S. University of 
Wisconsin 1955; Ph.D. University of Wisconsin 1957, Application of Some 
Sampling Techniques to Improve the Collection of Agricultural Data 1 
Egypt. 

Horrrr, B.S. McGill University (Macdonald College) 1950; 
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Ph.D. Cornell University 1957, The Economic Organization of a Village in 
North-Central India. 

Sam Cuunc Hsien, M.S. National Central University, Nanking, China, 1945; 
Ph.D. University of Minnesota 1957, Rice and Sugar Cane Competition 
on Paddy Land in Central Taiwan. 

Lintey E. Juers, B.S. University of Minnesota 1953; M.S. University of Minne- 
sota 1954; Ph.D. University of Minnesota 1957, An Economic Analysis 
of the Operating Costs of Butter-Powder Plants with Particular Reference 
to the Problems of Joint Costs. 

SHonEI Kawakatsu, B.A. Kyoto University 1952; Ph.D. University of Wiscon- 
sin 1957, Some Methods of Estimating Fertilizer Response Functions for 
Refinement of Diminishing Returns Analysis. 

Arvw C. Knuptson, B.S, University of Minnesota 1950; M.S. University of 
Minnesota 1953; Ph.D. University of Minnesota 1957, An Analysis of 
Processing Costs in Specialized Butter Plants Receiving Whole Milk. 

OrnvittE Krause, B.A. Marietta College 1938; M.S. University of Wisconsin 
1950; Ph.D. University of Wisconsin 1957, Wisconsin Feeder Pig Markets 
and Prices. 

Manion R. Larsen, B.S. Utah State Agricultural College 1947; M.S. Utah State 
Agricultural College 1948; Ph.D. University of Maryland 1957, Competi- 
tive and Marketing Aspects of the Maryland Cantaloupe Industry. 

Roy LELAND LassITER, JR., B.S. University of Florida 1953; Ph.D. University of 
Florida 1957, An Analysis of the Movements in Agricultural Land Prices 
and Values in Palm Beach County, Florida, 1940-1955. 

TuEroporE W. LEED, B.S. Ohio State University 1950; M.S. Ohio State Univer- 
sity 1951; Ph.D. Ohio State University 1957, A Study of the Relationship 
of Merchandising Practices and Other Factors to the Price and Move- 
ment of Greenhouse Tomatoes in Retail Food Stores. 

Gene McMurtry, B.S. University of Colorado 1954; M.S. Purdue University 
1956; Ph.D. Purdue University 1957, Response of Farmers to Various Soil 
Bank Proposals—Selected Areas of Corn Belt. 

Frank MEIssNErR, B.S. University of Copenhagen 1948; M.S. Iowa State Col- 
lege 1950; Ph.D. Cornell University, 1957, Production-Consumption 
Balance in the Rochester, New York, Milkshed. 

Joun DarrELL MILLER, B.A. Jamestown College 1948; M.S. University of 
Minnesota 1949; Ph.D. University of Missouri 1957, Some Economic Fac- 
tors and Their Effect on the Poultry Industry of Missouri. 

Mary BETH Minpen, B.S. Oregon State College; Ph.D. Purdue University 
1957, The Consumption and Implication for Consumer Education Pro- 
grams. 

Donatp S. Moore, B.S. Oklahoma A & M College 1988; M.S. Oklahoma 
A & M College 1940; Ph.D. University of Minnesota 1957, A Study of 
the Effect of Individual Motivations and of Farm Business-Household Re- 
lationship Upon the Organization and Operation of 29 Southeastern Minne- 
sota Farms, 1928-55. 

Leo JoserH Moran, B.S. University of Wisconsin 1954; M.S. University of 
Wisconsin 1955; Ph.D. University of Wisconsin 1957, Opportunities for 
Resource Development of Rural Wisconsin. 

ERNEsT JAMES Mospakk, B.S. Wisconsin State College 1952; M.S. Iowa State 


* College 1955; Ph.D. Iowa State College 1957, Fitting a Static Supply and 
Demand Function for Labor. 
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Yarr Monpiak, B.S. University of California, Davis, 1953; Ph.D. University of 
California 1957, Analysis of Agricultural Production Forecast in Statistica] 
Decision Theory Framework. 

Upuis Narxswasp1, B.S. Kasetsart University 1944; L.B. University of Moral 
and Political Science 1951; M.S. University of Moral and Political Science 
1953; Ph.D. Cornell University 1957, Cooperative Agricultural Credit 
in Thailand. 

Umar Kuan Niazi, B.S. Punjab University, Pakistan, 1946; M.S. Punjab Uni. 
versity 1948; Ph.D. Ohio State University 1957, Capital Regeneration of 
Agriculture in Pakistan. 

Eric C, OEsTERLE, B.S. Cornell University 1947; M.S. Purdue University 1949, 
Ph.D. Purdue University 1957, A Financial Analysis of Independent Food 
Stores in Indiana. 

Heunc Keun On, B.S. Abilene College 1951; M.S. Colorado A & M College 
1953; Ph.D. Ohio State University 1957, An Analysis of Factors Influencing 
Soft Red Winter Wheat Production. 

GocuLa PartuasarstHy, B.A. Andhra University 1946; M.A. Madras Univer- 
sity 1949; Ph.D. University of Wisconsin 1957, Underemployment and 
the Indian Agriculturist. 

Horace L. Purersaucu, B.S. Purdue University; M.S. Purdue University; 


Ph.D. Purdue University 1957, Enterprise Selection by Linear Program. | 


ming Analysis of Livestock Marketing System in Indiana. 

Howarp F. Rosinson, B.S. A & T College of North Carolina 1948; M.S. Uni- 
versity of Illinois 1949; Ph.D. Ohio State University 1957, History and 
Evaluation of Futures Trading in Potatoes, 1930-56. 

RayMonp W. Rosinson, B.S. Oklahoma A & M College 1947; M.S. Oklahoma 
A & M College 1949; Ph.D. University of Wisconsin 1957, Costs and 
Efficiency of Wholesale Milk Distribution in Milwaukee with Particular 
Reference to Problems of Wholesale Pricing. 

James Rosert Rous, B.S. University of Illinois 1950; M.S. University of 


Illinois 1953; Ph.D. University of Illinois 1957, An Analysis of Egg Price 


Reports Originating in Important North Central Region Markets. 


J. T. Scorr, B.A. Louisiana Polytechnic Institute 1949; M.B.A. University of | 


Arkansas 1952; Ph.D. Iowa State College 1957, Application of Linear 
Programming for Profit Maximization in the Feed Firm. 
RayMonp E. SELTzER, B.S. University of Illinois 1940; M.S. Kansas State Col- 


lege of Agriculture and Applied Arts 1942; Ph.D. University of Califomia | 


1957, The Competitive Position of the Los Angeles Cattle Market. 

ADNAN SHUMAN, License in Law University of Syria 1949; Ph.D. Ohio State 
University 1957, The Cooperative Movement in Selected Countries in 
Europe and in the Arab States. 


Cecu. N. Smirn, B.S. Virginia Polytechnic Institute 1941; M.A. University of 


Virginia 1947; Ph.D. University of California 1957, An Economic Analysis 
of the Eastern Apple Industry. 

THALERNG THAMRONG, B.S. University of Connecticut 1953; M.S. University 
of Wisconsin 1954; Ph.D. University of Wisconsin 1957, Selected Aspects 
of the Role of Primary Exports in the Economic Development of South- 
east Asia. 

NicHoLas Tuuroczy, B.S. McGill University 1952; Ph.D. University of Cali 

fornia 1957, Economic Analysis of Multiple Pricing Plans for U.S. Barley. 
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ONATHAN STARBUCK ToBEyY, B.A. Brown University 1950; B.S. University of 
Rhode Island 1953; M.S. Cornell University 1954; Ph.D. Cornell University 
1957, Seasonal Returns from Marketing Eggs in Central New York, 
1955-56. 

GrorcE A, STEVENS, B.S. Virginia Polytechnic Institute 1941; Ph.D. University 
of Maryland 1957, Extent and Nature of Bruising of Maryland Peaches 
from the Orchard to the Retail Store. 

WesLEY Burton SunpQuist, B.S. North Dakota State College 1952; M.S. Uni- 
versity of Kentucky 1954; Ph.D. Michigan State University of 1957, An 
Economic Analysis of Some Controlled Fertilizer Experiments in Michigan. 

SripHaR TRIPATHY, B.S. Beneras Hindu University 1952; M.S. Beneras Hindu 
University 1954; Ph.D. Cornell University 1957, Village Governments in 
India. 

ARTHUR JOSEPH WALRATH, B.S. University of Connecticut 1986; M.A. Uni- 
versity of Wisconsin 1940; Ph.D. University of Wisconsin 1957, Impacts of 
the Expanding Urban-Rural Economy in Southeastern Wisconsin. 

Cartes A. WiLmort, B.S. University of Vermont 1949; M.S. Purdue Univer- 
sity 1956; Ph.D. Purdue University 1957, Retailer Attitudes Toward 
Wholesaler-Retailer Integration and Possibilities of Increasing Retail 
Efficiency Through Management Assistance. 

GarLanp P. Woon, B.S. University of Wisconsin 1951; M.S. University of Wis- 
consin 1953; Ph.D. University of Wisconsin 1957, An Economic Analysis 
of Range Reseeding in Northern Nevada. 

Joun Wricut Wysonc, B.S. Cornell University 1953; M.S. University of IIli- 
nois 1954; Ph.D. Cornell University 1957, An Economic Analysis of 
Methods and Costs of Silage Storage on New York Dairy Farms, 1954-55. 
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AMERICAN FARM ECONOMIC ASSOCIATION 


CANADIAN AGRICULTURAL ECONOMICS SOCIETY 


TENTATIVE PROGRAM 
AND THE 


WINNIPEG, CANADA 
Avucust 19-22, 1958 
Program Schedule 


TUESDAY, AUGUST 19 


9:00 a.m. 
2:00 


7:00 p.M. Meeting of Student Officers and Student Section Committee 


8:00 


Executive Committee Meeting 
Registration 


Reception 
Program (9:00-10:00) 


WEDNESDAY, AUGUST 20 


8:00 
8:30- 9:50 a.m. 
10:00-12:15 p.m. 

12:30 
1:30- 3:45 p.m. 
1:30- 3:45 p.m. 
4:00- 5:15 p.m. 


6:00 p.m. 
8:00 P.M. 


Registration 

Opening Session 

General Session 

Lunch 

Sectional Meetings 

Presentation of Graduate Student Papers 
Student Debates, first round 

Ad Hoc Sessions 

Outdoor Dinner 

Entertainment 


THURSDAY, AUGUST 21 


8:30 a.m. 


10:00-12:15 p.m. 
12:20 p.m. 
12:30 p.m. 

1:30- 3:35 p.m. 
1:30- 3:35 p.m. 
8:50- 5:55 p.m. 


6:30 p.m. 
7:45- 9:45 p.m. 


A.F.E.A. and C.A.E.S, Business Meetings 
Student Debates, second round 
General Session 

Group Photograph 

Lunch 

Sectional Meetings 

Student Public Speaking Contest 
Sectional Meetings 

Student Debates, third round 
Dinner 

Recognition and Awards Program 


FRIDAY, AUGUST 22 


8:30 


8:30-10:15 a.m. 
10:30-12:15 p.m. 


12:30 p.m. 
2:30 p.m. 


Student Section Business Meeting 
Sectional Meetings 

Sectional Meetings 
Lunch—General Session 
Executive Committee Meeting 
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MEETING THE CHALLENGE OF SCIENCE IN AGRICULTURE 


Wednesday, August 20, 1958 
OPENING SESSION—8:30-9:50 a.m. 


Chairman: Harry C. Trelogan, Agricultural Marketing Service, USDA 

Welcome: H. H. Saunderson, President, and 

Announcements: J. R. Weir, Dean, University of Manitoba 

Address: The Impact of Science on Agriculture, Raymond G. Bressler 
(President-elect, A.F.E.A.), University of California 


GENERAL SESSION—10:00 a.m.-12:15 P.M. 


UNDERLYING CAUSES OF CHANGE FROM NATURAL SCIENCES 
Chairman: 
The Physical Sciences 
Speaker: 
Biological Sciences 
Speaker: T. C. Byerly, Agricultural Research Service, USDA 
Discussion: Implications to Farm Policy 
Harold G. Halcrow, University of Illinois 
Implications to Farm Management 
Earl O. Heady, Iowa State College 
Implications to Agricultural Marketing 
Ben C. French, Michigan State University 


SECTION MEETINGS—1:30-3:45 p.m. 


Section I, SCIENTIFIC PROGRESS AND PROBLEMS OF AGRICUL- 
TURAL ADJUSTMENT 
Chairman: Ben T. Lanham, Alabama Polytechnic Institute 
Technological Change, Food Needs, and Aggregate Resource Adjustment 
Speaker: Glen T. Barton, Agricultural Research Service, USDA 
Discussant: W. E. Haviland, Macdonald College, McGill University 
Technological Change and Farm Manpower Adjustment 
Speaker: Walter B. Garver, U. S. Chamber of Commerce 
Discussant: George V. Haythorne, Canada Department of Agriculture, 
Ottawa 
Scientific Progress, Land Requirements, and Land-Use Adjustments 
Speaker: Howard W. Ottoson, University of Nebraska 
Discussant: John F. Timmons, Iowa State College 


Section II, RESPONSE OF PRODUCTION TO PRICES 


Chairman: J. P. Cavin, Agricultural Marketing Service, USDA 
The Response of Wheat Production to Prices 

Speaker: John A. Schnittker, Kansas State College 

Discussant: Clay Gilson, University of Manitoba 
Response of Dairy Production to Prices 

Speaker: Harlow W. Halvorson, University of Wisconsin 

Discussant: John R. King, Doane Agricultural Service, Inc. 
Response of the Farm Production Unit as a Whole to Prices 

Speaker: J. R. Tompkin, Ohio State University 

Discussant: James S. Plaxico, Oklahoma State University 


| 
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Section III. FINANCING A DYNAMIC AGRICULTURE 


Chairman: Fred L. Garlock, Agricultural Research Service, USDA 

Intermediate-Term Credit in Agriculture 
Speaker: S. A. Morrow, Federal Intermediate Credit Bank of St. Louis 
Discussant: Nicholas A. Jamba, National Bank and Trust Company, Nor- 

wich, N.Y. 

Effect of Urban and Industrial Development on Agricultural Finance 
Speaker: Howard G. Diesslin, The Farm Foundation, Chicago 
Discussant: 

Federal Financing of Rural Utilities 
Speaker: Everett C. Weitzell, Rural Electrification Administration, USDA 
Discussant: John L. Fischer, University of Nevada 


Section IV. FARM SUPPLY MARKETS 


Chairman: B. N. Arneson, Department of Cooperation, Saskatchewan 
The Changing Structure of Markets for Farm Machinery 

Speaker: W. G. Phillips, Assumption University of Windsor 

Discussant: Martin A. Abrahamsen, Farmer Cooperative Service, USDA 
The Changing Structure of Markets for Fertilizer 

Speaker: E. L. Baum, Tennessee Valley Authority 

Discussant: Calvin R. Berry, University of Arkansas 
The Changing Structure of Markets for Commercial Feeds 

Speaker: V. John Brensike, Agricultural Marketing Service, USDA 

Discussant: Robert W. Schoeff, Central Soya Company, Inc., Fort Wayne, 

Indiana 


Section V. ADAPTING DATA TO NEW CONDITIONS 


Chairman: F. V. Waugh, Agricultural Marketing Service, USDA 
Agricultural Statistics in a Changing Agriculture 
Speaker: O. V. Wells, Agricultural Marketing Service, USDA 
Discussant: Peyton Stapp, Bureau of the Budget 
Impact of Electronic Computing on Farm Economic Research 
Speaker: Vincent I. West, University of Illinois 
Discussant: G. G. Judge, Oklahoma State University 
Use of Experimental Design in Marketing Research 
Speaker: M. E. Brunk, Cornell University 
Discussant: J. R. Bowring, University of New Hampshire 


Section VI. WORLD AGRICULTURAL DEVELOPMENT 


Chairman: John F. Booth, Canada Department of Agriculture, Ottawa 
Technological Developments in World Agricultural Production 

Speaker: Wilhelm Anderson, Foreign Agricultural Service, USDA 

Discussant: Harold Vogel, Food and Agriculture Organization of the United 

Nations 

Surplus Disposal—Accomplishments and Objectives 

Speaker: John H. Davis, Harvard University 

Discussant: A. H. Turner, Canada Department of Agriculture, Ottawa 
Tropical Agriculture—Competitive or Complementary? 

Speaker: Quentin M. West, Foreign Agricultural Service, USDA 
Discussant: G. W. Hedlund, Cornell University 
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secrion VII. SCIENTIFIC PROGRESS AND THE AGRICULTURE OF 
THE PLAINS AND PRAIRIE PROVINCES 


Chairman: 

Effect of Scientific Progress on Size and Efficiency of Farms 
Speaker: Leonard F. Miller, Oklahoma State University 
Discussant: Meyer Brownstone, Saskatchewan Economic Council 

New Techniques and Farming Systems to Reduce Risk 
Speaker: 

Discussant: 

Institutional Adaptations to the Environment 

Speaker: Stanley Voelker, Agricultural Research Service, USDA, Fargo, 
North Dakota 
Discussant: H. R. Stucky, New Mexico A and M College 


Section VIII. GRADUATE STUDENT PAPERS 
Chairman: A. Gordon Ball, Iowa State College 


Three papers submitted by graduate students will be selected for special 
recognition at this session. Each of these papers will be presented and discussed. 
Discussants: Irving Dubov, University of Tennessee 
L. T. Smythe, South Dakota State College 


Thursday, August 21, 1958 
GENERAL SESSION—10:00 a.m.-12:15 p.m. 


CONTRIBUTIONS OF SOCIAL SCIENCES TO CHANGE AND AD- 
JUSTMENT 

Chairman: George H. Aull, Clemson Agricultural College 
Economic Theory 

Speaker: O. H. Brownlee, University of Minnesota 
Means for Maintaining Economic geri 

Speaker: Yale Brozen, University of Chicago 
Discussion: Implications to Farm Policy 
; David MacFarlane, Macdonald College, McGill University 
Implications to Farm Management 

Roy E. Huffman, Montana State College 
Implications to Agricultural Marketing 


SECTION MEETINGS—1:30-3:35 p.m. 


mae I, PROSPECTS IN FOOD, NUTRITION, AND CONSUMER BE- 
R 
Chairman: Marguerite C. Burk, Agricultural Marketing Service, USDA 
Developments in Human Nutrition Research 
Speaker: L. B. Pett, Department of National Health and Welfare, Ottawa 
Discussant: Rosalind C. Lifquist, Agricultural Marketing Service, USDA 
Contributions of Current Research in Food Technology 
Speaker: E. M. Mrak, University of California, Davis 
Discussant: Lee Kolmer, Iowa State College 
What We Do and Do Not Know about Food Habits of American Families 
Speaker: Margaret G. Reid, University of Chicago 
Discussant: A. C. Hoffman, Kraft Foods Company, Chicago 
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Section II, MODIFYING MARKET ORGANIZATION AND PRACTICEs 


Chairman: R. S. Elliot, Winnipeg Grain Exchange 
Altering Marketing Concepts to Modern Conditions 
Speaker: Paul E. Nelson, Jr., Denison University 
Discussant: G. W. Ladd, Iowa State College 
Adapting Market Organization to Changing Requirements 
Speaker: D. B. DeLoach, University of California, Los Angeles 
Discussant: N. T. Pritchard, Agricultural Marketing Service, USDA 
Developing Buying Policies in Decentralized Assembly Markets 
Speaker: Robert L. Clodius, University of Wisconsin 
Discussant: Kenneth D. Naden, National Association of Food Chains, 
Washington, D.C. 


Section III. IMPACT OF TECHNOLOGY ON PRICES AND INCOMES IN 
AGRICULTURE 


Chairman: Nathan M. Koffsky, Agricultural Marketing Service, USDA 
Productivity Trends in Agriculture and Industry 
Speaker: J. W. Kendrick, George Washington University and Bureau of 
the Budget 
Discussant: L. Jay Atkinson, U. S. Department of Commerce 


Changing Relationships Between Agriculture and the National Economy | 


Speaker: William Cromarty, Michigan State University 

Discussant: Phillip T. Allen, Federal Reserve Board, Washington, D.C. 
Implications of Changing Technology for Agricultural Prices and Incomes 

Speaker: M. A. MacGregor, Ontario Agricultural College 

Discussant: George Brandow, Pennsylvania State University 


Section IV. NONAGRICULTURAL USES OF RURAL LAND AND WATER 


Chairman: Gladwin E. Young, Soil Conservation Service, USDA 
Extent and Significance of Nonagricultural Uses 
Speaker: Hugh H. Wooten and Hugh A. Johnson, Agricultural Research 
Service, USDA 
Discussant: Philip M. Raup, University of Minnesota 
Recreational Uses of Rural Lands and Water 
Speaker: Charles W. Loomer, University of Wisconsin 
Discussant: W. David Hopper, Ontario Agricultural College 
Minimizing Adverse Impacts of Major Land Use Shifts 
Speaker: Raleigh Barlowe, Michigan State University 
Discussant: John Muehlbeier, George Plains Agricultural Council, Lincoln, 
Nebraska 


Section V. EFFECTS OF SCIENTIFIC PROGRESS ON THE FAMILY 


FARM 


Chairman: 
Scientific Progress and the Future of Family Farming 
Speaker: John M. Brewster, Agricultural Research Service, USDA 
Discussant: Sol Sinclair, University of Manitoba 
Increased Capital Requirements and the Problem of Getting Started in 
Farmin 
Speaker: Hadley Van Vliet, University of Saskatchewan 
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Discussant: Truman R. Nodland, University of Minnesota 
Corporate Organization of Family Farms 

Speaker: Norman G. P. Krausz, University of Illinois 

Discussant: 


Section VI. VERTICAL INTEGRATION OF AGRICULTURE-I 


Chairman: 

Dynamics of the Integration of Agricultural Production and Marketing 
Speaker: H. K. Leckie, Meat Packers Council of Canada, Toronto 
Discussant: 

Credit Implications of Integration in Agriculture 
Speaker: Russell C. Engberg, Farm Credit Administration 
Discussant: Ivy W. Duggan, Trust Company of Georgia, Atlanta 

Tenure Innovations and Tenure Problems Associated with Vertical Integra- 

tion 
Speaker: Raymond J. Penn, University of Wisconsin 
Discussant: Marshall Harris, University of Iowa 


SECTION MEETINGS—3:50-5:55 P.M. 


Section I, ROLE OF TECHNOLOGY IN ALTERING VALUE JUDGMENTS 
AND SOCIAL STRUCTURE 
Chairman: Lowry Nelson, University of Minnesota 
Impact of Technological Advance on Our Value System 
Speaker: M. E. John, Pennsylvania State University 
Discussant: John H. Southern, Texas A and M College 
Implications of Declining Farm Population for Power Position of Farmers 
Speaker: Charles M. Hardin, University of Chicago 
Discussant: Willard Cochrane, University of Minnesota 
Influence of Social Security for Farmers on Population Adjustment 
Speaker: J. C. Ellickson, Agricultural Research Service, USDA 
Discussant: Robert G. F. Spitze, University of Tennessee 


Section II]. FARMERS’ DECISIONS ON NEW PRACTICES 


Chairman: 
New Knowledge of Decision-Making Processes 
Speaker: Glenn Johnson, Michigan State University 
Discussant: 
Farmer Decisions in the Use of Fertilizer 
Speaker: M. S. Williams, National Plant Food Institute Washington, D. C. 
Discussant: E. H. M. Hartmans, University of Minnesota 
Using Process Analysis to Improve Farm Organization 
Speaker: Irving F. Fellows, University of Connecticut 
Discussant: Roy Van Arsdall, Agricultural Research Service, USDA, Ur- 
bana, Illinois 


Section III. RIVER BASIN DEVELOPMENT 


Chairman: R. R. Renne, President, Montana State College 
Planning and Evaluation 

Speaker: John Krutilla, Resources for the Future, Washington, D. C. 
Discussant: Albert R. Johnson, U. S. Department of the Interior 
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Sharing Financial Responsibility 
Speaker: Mark M. Regan, Agricultural Research Service, USDA 
Discussant: George S. Tolley, North Carolina State College 

Organization for Resource Management 


Speaker: Kristjan Kristjanson, Ministry of Northern Affairs and National of 
Resources, Ottawa be 
Discussant: Stephen C. Smith, University of California th 
Section IV. TRADING PROBLEMS IN INTERNATIONAL MARKETS 10 


Chairman: Robert C. Tetro, Foreign Agricultural Service, USDA 
Competition in International Trade 

Speaker: S. Claude Hudson, Department of Trade and Commerce, Ottawa 
Developing Institutions to Govern Trade SE 

Speaker: Willis C. Armstrong, U. S. Embassy, Ottawa 


. Multiple Price Schemes at Home and Abroad Se 
. Speaker: Harry R. Woltman, University of California 5 
Discussants: Geoffrey S. Shepherd, Iowa State College . 
Lawrence L. Boger, Michigan State University Sec 
Section V. MEETING CURRENT AND AREA DATA REQUIREMENTS IN 5 
A CHANGING AGRICULTURE 
Chairman: Dorris D. Brown, Mutual Federation of Independent Coopera- [| Sec 
tives, Syracuse, New York 
Current and Area Data Progress and Future Needs in Canada » Sec 
Speaker: C. W. Parker, Allan Holmes, Dominion Bureau of Statistics, | 
Ottawa Sec 


Discussant: S. R. Newell, Agricultural Marketing Service, USDA 
Current and Area Data Progress and Future Needs in the United States Sec 
Speaker: J. Carroll Bottum, Purdue University, and 
Joe Ackerman, Farm Foundation, Chicago 

Discussant: Roy A. Bodin, Minnesota State nang of Agriculture 
State and Local Data that Census Expects to Supply from 1959 Census of Sect 
Agriculture 
Speaker: Ray Hurley, Division of Agriculture, U. S. Census Bureau Sect 
Discussant: J. L. Forsythe, Dominion Bureau of Statistics, Ottawa 


Sect 
Section VI. TECHNICAL PROGRESS AND VERTICAL INTEGRATION 
OF AGRICULTURE, II Sect 
Chairman: J. W. Fanning, University of Georgia, Athens Sect 
Alternative Ways of Coordinating Production and Marketing 
Speaker: Ewell P. Roy, Louisiana State University | Sect 
Discussant: Gordon W. Sprague, Land O’Lakes Creameries, Minneapolis | 
Decision-Making in Integrated Production and Marketing Systems | 


Speaker: R. L. Kohls, Purdue Universit 

Discussant: W. E. Folz, University of Idaho 
Impacts of Vertical Integration on Output, Price, and Industry Structure GEN 
Speaker: C. E. Bishop, North Carolina State College 
Discussant: Stanley K. Seaver, University of Connecticut 
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Friday, August 22, 1958 
CONTRIBUTED PAPERS 


Members are invited to present a paper on a subject of their choice. Author 
nal of the paper should choose the section for his presentation from those listed 
below and submit a copy of the paper to the chairman of the section not later 
than August 1. 

Papers should not exceed 1,500 words. Maximum time of presentation is 
10 minutes. 

The ribbon copy of the final draft should be turned in to the chairman at 
the end of session. Not more than one paper will be selected from each session 
for publication in the Journal. 


awa 
SECTION MEETINGS-—8:30-10:15 a.m. 
Section I. | Farm Management Research 
Chairman: John H. Sitterly, Ohio State University 
Section II. Marketing Research 
Chairman: H. G. Hamilton, University of Florida 
Section III. Agricultural Policy Research 
SIN Chairman: G. Burton Wood, Oregon State College 


Section IV. Research with Farmer Cooperatives 
Chairman: Joseph G. Knapp, Farmer Cooperative Service, USIDA 
Section V. Finance 
Chairman: Aaron G. Nelson, University of Arizona 
' Section VI. Consumption Economics 
Chairman: Aubrey J. Brown, University of Kentucky 
Section VII. Contract Farming and Integration 
Chairman: George Max Beal, University of Maryland 
Section VIII. Undergraduate Teaching in Agricultural Economics 
Chairman: Elmer R. Kiehl, University of Missouri 


tre | SECTION MEETINGS-10:80 a.m.-12:15 P.M. 


us of Section IX. Research Methods 

Chairman: Charles E. French, Purdue University 
Section X. Farm Management Extension 

Chairman: Glen C. Pulver, University of Wisconsin 
Section XI. Marketing Extension 
TION Chairman: Clifton B. Cox, Purdue University 
Section XII. Extension in Public Affairs 

Chairman: Luther J. Pickrel, University of Minnesota 
Section XIII. Agricultural Prices 

Chairman: Fred R. Taylor, North Dakota Agricultural College 
Section XIV. Land and Water Resource Development 

Chairman: Owen L. Brough, Jr., State College of Washington 
Section XV. Graduate Teaching in Agricultural Economics 

Chairman: H. Brooks James, North Carolina State College 


ture GENERAL SESSION—12:30 p.m. (Luncheon) 


Chairman: Harry C. Trelogan, Agricultural Marketing Service, USDA 
Address: 
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JOURNAL OF THE AMERICAN 
STATISTICAL ASSOCIATION 


Volume 53 March 1958 Number % 


ARTICLES 


“An Outlook Report” (Presidential Address) R. LEON 
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